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Motor Fuel’s Mileage 


Fluctuate with the Temperature? 


Blending with Warren NATURAL GASOLINE will give it the 
RETAINED VOLATILITY so necessary for superior performance 
after it reaches the fuel tanks of your customers . .. under 
all temperature variations. 


Warren's production, transportation and storage facilities are your 
assurance of the quality and quantity cf NATURAL GASOLINE 
you need . . . when and where you want it. 
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Starting in 1935, this new idea in steam 
trapping has earned wide acceptance and 
approval in practically every industry using 
team. More than a million Yarway Impulse 
Steam Traps have now been sold 


Why? Ask any user. You'll hear reasons 
like the e 


‘Quick heating. High, even 
temperatures” 


“Low maintenance” 

‘Small size, light weight” 

“Stainless steel body and working parts” 
‘(,ood for all pressures” 

“Only one moving part” 

“Low cost” 


‘Immediate delivery from local 
distributors” 


More than 250 Industrial Distributors 
in the United States and abroad stock and 
sell Yarways. Write today for the name of 
the one nearest you 


YARNALL-WARING COMPANY 


128 Mermaid Ave., Philadelphia 18, Pa 
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A Quick | Look 


at This Issue 


PETROCHEMICAL SPECIALS 


Production and Sales Going Up in '55 . . . Ihc 
petrochemical industry is beginning to show signs of 
maturity with certain chemicals reaching a condition 
of oversupply. This. however, applies only to a few 
chemicals. The industry as a whole will show sub 
stantial increases in the coming year over 1951 
Page 128. 


Tooling Up to Sell Chemicals . . . \any oil com 
panies are finding the profit potential of the petro 
chemical industry sufficiently attractive for them to 
consider risking theit capital, Among the new aspects 
facing them in such a new venture, will be a change 
in marketing techniques. An expert on the subjects 


tells why on page 134. 
Producing Chlorinated C,'s and C.'s . . . lrodu 


tion rates of these important compounds reached an 
alltime high in 1953. Their versatility and wide vari 
ety of end-uses make them a very interesting group 
Production rates, processes and the chemistry of the 
reactions are all combined in this article. Page 136, 


Aliphatic Oxychemicals from Petroleum .. . The 
production of oxygenated chemicals has been one of 
the booming segments of the petrochemical industry. 
Read of the many different routes used to produce 
them, production rates, and growth potential of the 
most important. Page 141. 


Acetone—lits Production and Uses .. . Ihe market 
and outlook for acetone production, plus a discussion 
of the major processes used are given here as are the 
processes by which acetone is converted into a wide 
variety of important chemical products. Page 144, 


Ammonia from By-Product Hydrogen . . . More 
than 500 million cubic feet per day of hydrogen will 
be produced from catalytic reforming installations 
when those now under contract go into operation 
with nearly all the by-product hydrogen produced 
being burned as fuel. Production of ammonia from 
this hydrogen is one of the ways to put it to better 


use. Page 156. 
Acetylene by the BASF Process . . . While the 


acetylene produced from light hydrocarbons currently 
amounts to only 12 percent of total acetylene produc 

tion, it is estimated that this figure will approach 70 
precent in the next 20 years. Three commercial units of 
this, the “Sachsse process.” now operate in’ the 


L.S. A. Page 1600. 


Process for Hydrazine Manufacture . . . Hydrazine 


=} Turn the Page > 





A Quick Look at This Issue 





has been much in the news since Olin Mathieson 
Chemical Corporation built its large commercial unit 
in Lake Charles, La. Read of the process used there 
and study the flow diagram. Page 166. 


Applying Low Temperature Processing . . . | her 
are three major areas in which it presently finds the 
greatest use— the rectification of air. the separation 
ind purification of vas streams and the production 
of refrigeration for special purposes. More details 
commencing on Page 168, 


Economics of Houdry Dehydrogenation . . . How 
much does it cost to produce butenes and butadiene 
by this process ¢ The answer is given on page 173 
ilong with a preture of the economical position of 


this process 


From Hydrocarbons to Carbon Black . . . W hil 
hydrocarbons remain as the basic feedstock for car 
bon black manufacture, there has been a trend 
toward the use of heavier hydrocarbons instead of 
natural iis kor a comprehensive review of produr 
tion rates, and the three basic Types ol processes now 
in use see page 177, 

New Process Increases Ethylene Yields . . . Here 
is a new process utilizing the advantages offered by 
low contact times in the production of ethylene from 
ethane. Ultimate yields exceeding 85 percent are pos 
sible with conversion per pass of 60 percent. And 
there are other advantages. Page 183. 


Cumene and Tetramer Production .. . A sing 
unit can be used commercially to produce three im 
portant products, cumene, propylen tetramer and 
motor polymer. Here are flowsheets, along with oper 
ating conditions and vields. Page 186, 


Locating the New Petrochemical Plant . . . |! 
importance of choosing the right spot for a new 
multimillion dollar plant is obvious. Factors such as 


raw materials source and market location are eval 


uated Page 188. 
Producing Chemicals Outside the U.S... . With 


ue modern plants producing many chemicals from 
petrole um as a raw material source, it is interesting 
to note how these same chemicals are produced mn 
other countries. Even those with oil resources do not 
ilways time the sine processes \ review of produ 
tion rates and tee hrvicquse s starts on page 190. 


Sodium—A New Processing Tool . . . because of 
its reactivity, sodium, increasing daily in demand, is 
it new and versatile metal for the petrochemical and 
refining industries. Here is a study of some new uses 
for it. Page 193, 

Is the Equipment Specialized? .. . As in all othe: 
industries the itiswer ts “Ves, ith Sanne cases. This 
industry uses equipment from both the refining and 
chemical fields plus some which is entirely unique 
For an interesting comparison turn to page 197. 


Moving Petrochemicals to Market . . . l’«trochem: 
cal plants are concentrated along the Gulf Coast area 
close to raw material sources. This location. however. 
Hn poses the proble m of economical transportation to 
major markets along the kastern Seaboard. For the 
most recent transportation trends turn to page 207. 





Quiet, Please! . . . Viost refinery noises are not dis 
turbing. But occasionally a noise strike i distractin 


note or rises above a level where it can be comforta- 
bly tolerated. When that happens at Humble Oil & 
Refining Companys Baytown refinery, a two-man 
noise-correcting team goes into action with a variety 


of ingenious methods. Page 122. 


How to Stop Pilferage in Your Company .. . Arc 
you underestimating your own losses? You know, of 
course, that the problem involves more than a dollar 
loss. Management with a do-nothing attitude is invit 
ing employes to brand it as “a soft touch.” On the 
other hand you will be wise to avoid the iron-fisted 
approach. Turn to page 123 for some pointers on 
a tactful solution 


New Analyses for Complex Greases . . . [ulri 
cating grease research and technological advances 
have been responsible for significant progress in the 
development and production of lubricants for critical 
applications. This diversity has complicated grease 
analyses to the extent that standard methods are in 
many cases no longer applicable. Page 212. 


Reduce No. 6 Fuel Oil Yields . . . By some very 
minor changes in over-all operations these refiners 
were able to reduce residual fuel oil yield from & to 
5.1 pereent You may be able to do the same by fol 
lowing the flow scheme described. Page 215, 


Speed Accounting for Gas Purchases. . . luri hase 
settlements for natural gas can become very compli 
cated when you operate 20 natural gasoline plants 
and there are approximately 3000 leases supplying 
vas through 5000 meters to these plants. How Warren 
Petroleum speeded up its settlements by the punched 
card technique is detailed on page 221. 


Tour a Modern Machine Shop . . . As refineries 
get more complicated so does the equipment required 
to maintain them. Here’s a picture story of how one 
large refinery is keeping pace with increased com 
plexity and work loads required of its machine shop 
by the use of modern equipment. Page 224, 


Estimating Recycle Yields... Recycling is not al 
ways controlled ona sound tee hnic al basis. The diffi 
culty has been that yields from recycling are hard to 
estimate and hard to verify. Offered here is a rea- 
sonable solution for a mathematical approach to the 
prediction of yields. Try it it works! Page 226. 


integrated Pollution Control. . . Kead how pollution 
was controlled in each type of operation in a large 
Gulf Coast petrochemical plant and how the over-all 
program was set up. Page 229. 


How to Stop Packing Failures . . . What average 
life have you come to expect from packings one 
month? Three months? If you think it profitable to 
learn certain tricks of the trade that will make it 
possible to stretch this average service to six months, 


turn to page 233. 


Air Binding in Process Sewers . . . Sewer systems 
designed for handling flammable liquids have liquid 
sealed manholes and inlets to decrease possibility of 
spreading fire through the sewers. These systems 
sometimes have difficulty with “air binding” which 
reduces their capacity enormously. Here are some 
practical suggestions as to how air binding can be 
avoided Page 235. 
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Refiners Took a Licking durine the recent rhubarb over smog in Cali 
fornia. You will recall the uproar in the papers recently when Gov, Knight 
asked 39 California refineries to shut down voluntarily to relieve the smog 
situation. Well, Uve just heard the inside story on how the whole situation 
developed. A major insurance company wondered whether the smog might 
not have a depressive effect on property values in Pasadena, where they 
were considering extensive loans. They started checking around to find out 
what the situation really was. and this in turn provided some impetus for 
a mass meeting of property owners —6000 of them — all howling about the 
-mog situation. All of which encouraged Gov. Knight's opponent in the 
vovernor’s race to proclaim that if elected, he would lick the smog problem 
by Christmas. Of course. Gov. Knight couldn't take this lying down, so he 
let fly at the refiners. The refiners bounced right back, but the fat was in 


the fire. The public was not too impressed with the real facts, namely, 


® During the fall of 1918, when all major L. A. refineries were 
shut down for several weeks by strikes, the area experienced one 
of its worst smog sessions in history. 


® The oil industry has spent $23 million on control efforts, with 
the result that of the estimated total of 1500 tons per day of gunk 
in the atmosphere, only 50 tons comes from the oil industry, as 
opposed to 1200 from auto exhausts. 

What's to be done? Confused by the selfish bleatings of politicians, the 
California situation just got plumb out of hand. But what's to keep it from 
vetting out of hand in Houston, Lake Charles. Chicago, and other refining 
centers 7 

Now this writer lays no claims to expertness in the field of public rela 
tions. | am first an engineer, second a journalist, and third a trout fisher 
man. But frequent exposure to the effects of mass opinion have convinced 
me of the truth of one important principle in public relations Tt isn’t 
enough to do good, you have to tell people you are doing good. 
How many of you knew that the California oil industry had spent that 
whopping $23 million en smog conirol, or that actual material balances 
show that only 50 tons of hydrocarbons are emitted by the industry, or 
that the API has a smog research committee which again this year will 
spend $218,000 on smog research? Its high time someone hollered, “Let's 
vet with it. gang. and tell the folks what we're doing!” 


x * * 


Refining Men Are Busy Men ~» we re doing our little bit to conserve their 
time. Come January |. the REFINER gets a new dress. Our next issue will 
be set in an entirely different type face, scientifically designed to increase 
your reading speed and comprehension, This expensive change-over has 
heen debated hotly for two vears. but the decision went for the readers, 
which it nearly always does. | hope you appreciate it it certainly has 


made life miserable for us trying to provide for it! 


—MBoh Phillips 











Designed for the Petroleum 


CONSERVATION 


TANKAGE 


industry 





The Graver Expansion Roof Tank with its liquid seal 
protects under all conditions. It is ideal for positive control 
of gasoline vapors against evaporation. Easy to maintain, it 


eliminates breathing losses and reduces filling losses. It can 
well protect an entire terminal. It has gained rapid recog- 
nition among leading petroleum companies. 


Ae? i a 
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GRAVERSPHERES are especially suit- 
able for storage of natural gasolines and 
other volatile liquids such as butane. They 
are the ideal answer to gas storage—sus- 
taining pressures up to and exceeding 100 


psi. 


To prevent the formation of vapors, the 
GRAVER DOUBLE-DECK FLOATING 
ROOF is in direct contact with the liquid. 
This exclusive GRAVER design is widely 
used at crude and product storage areas, 
at refineries and pipeline terminals. 


The thrifty VAPOR-MIZER eliminates 
standing losses and reduces filling losses. 
Moreover, less steel is used in building. The 
VAPOR-MIZER often eliminates the neces- 
sity for reinforcing manifolded tanks, since 
it operates at pressures less than one ounce. 


GRAVER TANK & MFG.CO.|NC. 
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MACHINING THE GROOVED SEAT along the rim of a T-1 turbine dis« 1-1 
lurbine blades are positioned in this groove. Elliott Company uses 
and stress relieved circles of T-1 


quenched, tempered 


New USS Carilloy 


Provides high strength at high temperature, 
and stability at high speed of rotation 


@ The Elliott Company, Jeannette, 
Pennsyivania, makes industrial 
steam turbines for driving pumps, 
fans, blowers, and other rotating 
equipment. The steel for the turbine 
discs must withstand high stresses at 
high temperatures and at speeds as 
high as 6,000 rpm. It must be sound 
throughout. That’s why Elliott Com 
pany has switched to new USS Caril 
loy T-1 Steel in these discs 

T-1 provides a minimum yield 
strength of 90,000 psi. and good creep 
rupture strength to 900° F. It poses 
no severe fabrication problems. 
What's more, T-1 costs 60°), less in 
this turbine application than the 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


steel in 


16” to 3-1/2” thicknesses. Circles are contour machined 
steam balance holes are drilled in the web 
bored and keyed. Grooved seat is then machined 
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and the shaft hole is 


Steel cuts material cost 60% 


alloy steel previously used. And the 
switch to 'T-1 required no change in 
design. 

Although USS Carilloy T-1 Steel 
is comparatively new, it already has 
proved well suited to a great variety 
of applications. In addition to great 
high-temperature strength, it has ex 
traordinary toughness at tempera 
tures far below zero. It has excellent 
resistance to impact abuse, impact 
abrasion, and atmospheric corrosion 
By taking advantage of these supe 
rior properties, you can reduce the 
size and weight, increase the strength 
and durability, and reduce the cost 
of such varied equipment as pressure 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST.TO COAST 


wiTED STA ft 


exPort 


company wiw yore 


‘arillov & Steels 


ELECTRIC 


FURNACE 


OR OPEN HEARTH 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 


oe 


TED 


STATES 


vessels, power shovels, draft lines, 
storage tanks, conveyors, bridges, 
and towers. Where field fabrication 
or repairs are necessary or desirable, 
T-1 cuts costs still further because it 
can be welded or flame cut either in 
shop or field without pre-heating or 
stress relieving 

Send the coupon for complete in 
formation. 


United States Steel, Room 4572 
525 William Penn Place 
Pittsburgh 30, Pa 


Please send me your booklet ‘United 
States Steel presents 1-1’ which con 


tains the full story of T-1 steel 


Have your representative get in touch 


with me 


Address 


City State 
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Which of these 22 tube steels will give you 
maximum tube life per dollar? Ask the experts! 


This month's report is on 


2% CR.-MO. 


Has intermediate corrosion resistance in combina- 
tion with good creep strength and fair resistance to 
oxidation. For use at temperatures up to 1200° F. in 
cracking coils, reforming units, heat exchangers, 
vapor line and hot oil piping, and return-bend forg- 
ings for oil heaters. 

ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 


Carbon Sicromo 2 Sicromo $$ 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo 5MS_16-13-3 
DM-2 2%% Cr.-1% Mo. Sicromo 7 25-20° 
Silmo Sicromo 3 Sicromo 9M 25-12° 
DM 4-6% Cr.-Mo. 18-8 Stainless 35-15*°* 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6°* 
* Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 
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OR every high temperature application, there’s one 

tube steel that gives you the best life-cost ratio. One 
steel best answers your particular set of temperature- 
pressure-corrosion-oxidation conditions. That’s why the 
Timken Company makes the 24 different high tempera- 
ture steels shown in the box at left. 

To find the one best steel for each of your applications, 
ask the Timken Company metallurgists. They're experts. 
They know how to balance the various factors against 
cost—and recommend the analysis that gives you maxi- 
mum tube life per dollar of cost. They've been doing it 
for 20 years. And remember—regardless of analysis, you 
get uniform quality in every Timken® tube because we 
rigidly control quality at every step from melt shop 
through final inspection. 

Put our “RSQ”—Research, Supply, Quality—to work 
on your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel & Tube Division, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable ad- 
dress: ‘““TIMROSCO”. 
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‘ON STREAM _ 

ON TIME — 

ON BUDGET 

ON THE WABASH 


By the banks of the Wabash 
River at Robinson, Illinois, this — 
new 8,330 barrel-per-day Hou- 
driformer of the Ohio Oil Com- 

pany is on stream, producing a 
high yield of superior quality 
gasoline from naphtha charge 
stocks. The new catalytic re- 
forming unit is equipped with 
three catalytic reactors, a 
guard reactor and a three- 
stage heater. 
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COMPANY | 


1528 WALNUT STREET 
PHILADELPHIA 2, PA. 


In Canada: 
Catalytic Construction of Canada, Limited 
Sarnia, Ontario 
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WITH AN L&N 





INFRARED GAS ANALYZER 


e Ethylene purity SO, loss 
methane build-up isobutane 
loss each is a different gas 
measurement, in a_ different 
process, for different end pro- 
ducts. But all are being meas 
ured successfully by L&N’s 
Infrared Gas Analyzer, expressly designed for 
plant analyses of gas compounds in multi-compo- 
nent streams 
Typical of the Analyzer’s application is measure 
ment of SO, in H,SO, stack gas, over the narrow 
range of 0 to 2°, SO», with these results 
Stability 0.01; SO, 
Sensitivity 0.005°, SO 
Readability 0.005', SO 
(Reading taken at 0.2°% SO 
This highly precise measurement is possible be- 
cause the Analyzer is engineered by L&N to meet 
the requirements of actual plant operation. 


IT’S ADAPTABLE You can mount the Analyzer 


almost anywhere and forget it. Nearby operating 
equipment motor driven pumps, compressors, 
etc., can’t affect the measurement either by intro- 
duction of stray electrical “hash” or through 
mechanical vibrations. Such immunities make 
the Analyzer a “‘natural’’ for plant use. 


IT’S SIMPLE — The Analyzer has no moving parts 

no lenses — no mirrors. It’s the only single column 
gas analyzer built. These features make the An- 
alyzer an uncomplicated, ideally practical addition 
to your process instrumentation. 

The infrared specialists in our Application 
Investigations Lab will be glad to discuss your 
use of infrared analysis. You can take advantage 
of this service, without obligation, by answering 
the questions on our special Infrared Analysis 
Data Sheet 600-91-ND46(1) mailed on request. 

Or, you can learn more about the Infrared 
Analyzer and its Speedomax» recorder by request- 
ing Demonstrator ND46-91(1), “‘“How the L&N 
Infrared Gas Analyzer Works,”’ from Leeds & 
Northrup Co., 4923 Stenton Ave., Phila. 44, Pa. 


LEED IN NORTHRUP 
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Report from 
Brea Chemicals’ 
New Ammonia Plant... 











C. F. Braun & Co., Engineers and Constructors 
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LIQUID NITROGEN WASH UNITS , 


and Tonnage Oxygen-Nitrogen Generators 
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AIR PRODUCTS built two of these “Package” 
hydrogen purification units using nitrogen wash and 
two oxygen-nitrogen roducing units for Brea 
Chemicals, Inc., a siidieen of Union Oil Company 
of California. “Package’’ Nitrogen Wash Units are 
available from Asr Products with capacities to 
10,000,000 cubic feet per day. Larger plants with 
greater capacities are also available. Both types are 
designed and built to meet individual requirements. 


For further information on hydrogen purification 
plants... oxygen-nitrogen generators other low 
temperature processing units for gas separation . 
write or phone Air Products, Incorporated, Dept. X, 
Box 538, Allentown, Pa. 
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BREA HEMICAL 


P g Y) ENGINEERS! This rapidly expanding industry 
a ‘eee offers excellent opportunity. For information, 


- Jack 130" | neve lopmen write to our Technical Employment Dep* 


oir Products 








Specialists in Low-Temperature Processing 
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STRENGTH 
IS THE FIRST FACTOR 


Tube Selection 
Cannot be Reduced to a Formula 
— even a complicated one 


rubing in service at elevated temperatures will con- 
tinually deform with time when subjected to stresses 
considerably below the yield strength of the mate- 
rial. This continued deformation of a material with 
time due to an applied load, and which eventually 
leads to fracture, is defined as creep, The ability of 
tubing to resist creep at elevated temperatures is 
affected by a variety of factors. Consequently, in the 
selection of the optimum tubing for a specific appli- 
cation, such variables as composition, melting practice 
and heat treatment must be considered since these 
factors in turn influence the creep strength of metals 
and alloys. 

To aid you in the selection of the most suitable 
tubing, B&W has conducted, and is continuing to 
conduct creep tests on the numerous B&W Croloys, 
the results of which can contribute substantially to 
the proper choice for your particular application. 


we THE BABCOCK & WILCOX COMPANY - 


TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio—Welded Carbon Steel Tubing 


For more date on advertised products, use Readers’ Service Cards 


These tests may be considered as actual working 
tests since commercial materials, in various condi- 
tions of heat treatment, are tested at temperatures 
which may range between 800 and 1800 F. Such 
creep tests are usually run for a minimum of 10,000 
hours in order to obtain accurate creep data. 


Other factors which should also be considered in 
choosing the optimum tubing for a particular appli- 
cation are oxidation and corrosion resistance, envi- 
ronment, tube size, and cost. 


In every instance you'll find that the broad ex- 
perience available at B&W, through Mr. Tubes, is 
the means by which today’s tubing problems are 
solved for tomorrow's applications. Call on Mr. 
lubes, he’s ready to help you. 

For complete Croloy Creep Stress Data, send for 
Technical Data Card 102. 


TA- 4069 (P) 
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ALL OVER 
THE WORLD 


A. P. GREEN 


Serves the Refinery Industry 










with a Complete Line of 
High Quality Refractory Products 







Throughout the world, the refinery industry relies 
on A. P. Green high quality refractories for 

dependable service in thermal and catalytic cracking 
units, heaters, boilers, stacks, etc. 











A world-wide network of A. P. Green distributors 
is always ready to help you select the right refrac- 
tories to do the best possible job... at the lowest 

cost. Regardless of location, A. P. Green refractories 
reach you quickly, safely, exactly as ordered. 








ad 2 Gu ca 
REFRACTORY 
PRODUCTS 


E> A. P. GREEN FIRE BRICK COMPANY 
WILLE = Mexico, Missouri, U. S. A. 


PLANTS: Mexico, Mo. « Woodbridge, N. J. + Sulphur Springs, Texas 
, in Canoda: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 
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DUAL METAL | 


What is “dual metal’? 
Depends on what 
business you’re in! 


To twenty of America’s largest 
basic industries with problems of 
abrasion or corrosion—or both— 
“Dual Metal” means U. S. Pipe’s 
Special Products Division. 

Specifically, “Dual Metal” is our 
name for centrifugally cast cylin- 
drical sections in which two 
dissimilar metals are bonded 
metallurgically by centrifugal 
force and temperature. 

“Dual Metal” centrifugally cast, 
integrally fused combinations of 
two dissimilar metals are doing 
industry's most difficult and exact- 
ing jobs better and more economi- 





cally than ever before. 

Design engineers have been 
quick to recognize the outstanding 
merits of a process capable of com- 
bining the desired mechanical and 
chemical properties no single metal 
POssesses, 


“Dual Metal” means versatility. Research and development play a vital and increasingly important role 
. in the centrifugal casting of “Dual Metal” combinations. Our Pilot Foundry 


efliciency and economy, shown above is devoted entirely to process and product improvement. 











“DUAL METAL’ 





CENTRIFUGAL CASTINGS 


SIZE RANGES 


Outside Diameter 6” to 36” 

Wall Thickness a” and up 

Length Up to 14’ without welding 
Typical Oil Industry Applications: Catalyst Lift 
Pipe, Depressurizing Pipe, Catalyst Transfer ' 
Lines, Slush Pump Liners, Valve Nozzles, etc 





SULFUR PLANTS 
by... | [PARSONS 


75% of the contracts for piants to recover sulfur from H2$ in the 
United States and Canada during the past two years have been 
awarded to The Ralph M. Parsons Company. 

Now under design for Tide Water Associated Oil Company on the 


East Coast is the largest sulfur recovery plant ever to be designed. 
This facility is expected to be on stream in 1956. 








THE RALPH M. PARSONS COMPANY 


Engineers * Constructors 
617 South Olive Street, Los Angeles 14, California 
NEW YORK * TULSA + WASHINGTON + ANKARA + BAGHDAD 
BEIRUT * KARACHI * NEW DELHI * PARIS 
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Cyananld announces 
an wmportant/ VEW bo0k Jef 


describing four AERO* Specialty Catalysts 





The most active and stable catalysts made... 
© For Hydrogen Production 

© by Methane-Steam Reforming 

® by Water-Gas Shift Reaction 
© For Ammonia Synthesis 


These catalysts represent the latest advances in 
catalyst manufacture and are the result of exten- 
sive product engineering. To assure the catalyst 
user optimum operating efficiency at all times, these 
five general properties have been built into the 
AERO Specialty Catalysts. 
. High catalytic activity. 
. Stability of high activity through long periods 
of use. 
. High physical strength for greater resistance 
to physical breakdown. 


. Optimum pellet size and shape to insure low 
pressure drop through cataiyst bed. 


. Low bulk density and low volumetric cost. 


The booklet contains Chemical and Physical Prop- 
erties and Operating Characteristics for each of 
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the four catalysts, as well as a description of the 
N.E.C. Ammonia Synthesis Process. Write for your 
free copy on company letterhead today. 


*Trade-mark 


AMERICAN Ganamid company 


REFINERY CHEMICALS DEPARTMENT 








30 Rockefeller Plazo, New York 20, N. Y. 











In Canada: North American Cyanamid Limited, Toronto and Montreal 





There’s a Rheem Container 
to fit your need 


From the one-gallon pail up through a 20,000 gallon 
storage tank, whatever your need for a steel container . . . 
Rheem will have the answer. The wide range of 
capacities, plus the variety of fittings and openings make 
it easy to satisfy your particular requirements. 

The finish on Rheem drums and pails is a glossy, high 
bake enamel. They are available in solid colors or 
with your advertising message or trademark 
lithographed on them. 

For all of your steel container needs .. . 

Rely on Rheem, the world’s largest manufacturer 
of steel containers. 


MANUFACTURING COMPANY 


4901 Jefferson Highway Cedar-7331 New Orleans, La. 





1025 Lockwood Drive ORchard-1161 Heuston, Texas 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM KI INER | 








Something new in diesel fuel 


The way things were going, there had to be something new in diesel fuels! 


As you probably know, demand for diesel fuels has increased sixfold since 
1941 and was threatening to outrun available supplies of middle distillates of the 
desired ignition quality. 


So Ethyl went to work. 


Out of our long experience in the field of fuel additives, we were able to come 
up with an answer. It is a new additive called “Ethyl” Diesel Ignition Improver 
which will upgrade heating oils to diesel fuel quality quickly and economically 
It was tested in marine engines, railroad locomotives, and trucks. Everywhere the 
report was the same: Cetane numbers gained through the use of “Ethyl” Diesel 


Ignition Improver are equal to natural cetane numbers 


(Continue 





Something new in diesel fuel 
Continued from preceding page 
As a result, diesel fuels improved with Ethyl’s new additive are being success- 


fully used in U.S. Navy ships and submarines, and in diesel engines on the road 


and on the rails 


Our new additive offers several extra advantages to refiners. First, it is now 





possible to produce large quantities of specification diesel fuels simply and 
economically. Second, our new additive will increase the flexibility of refining 
operations. Third, because it is so simple to mix, it enables refiners to upgrade 
heating oils to diesel fuel quality, either at the refinery or at bulk terminals. 
Fourth, it enables refiners to market diesel fuels of more uniform ignition quality. 

We like to cite the development of “Ethyl’’ Diesel Ignition Improver as an 
example of how we were able to be of service to refiners by anticipating what 


might have become an industry problem. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


WORTH NOTING 





Seventy-five percent ofall work on American railroads 
is done by 20,000 diesel locometives— more and more 
of which each year use fuels improved with “Ethyl” 
Diesel Ignition Improver. 


During 1954, Ethyl’s advertisements support 
ing the oil industry's public-relations program 
appeared in national magazines reaching more 
than 31,000,000 readers 





The experimental XO-121, the world’s most efficient trac- 
tor engine, developed by the Oliver Corporation, was de- 
signed and tested with the assistance of Ethyl technicians. 


Ethyl Service is backed by 31 years of antiknock experience 
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FOR MAXIMUM HEAT 
TRANSFER EFFICIENCY 


SPECIFY 


wlocrine Jrefir™ 


L/€ 


TYPE 


If you want top heat exchanger performance, 
you ll do yourself a good turn if you specify 


Wolverine Trufin Type L/C condenser tube. 


Type L/C is a bi-metal tube designed expressly 
for air-cooled heat exchangers. Its integral finned 
construction provides a reliable extended surface 
condenser tube which gives maximum heat trans- 


fer efficiency at a minimum cost. 


In addition to possessing excellent heat transfer 
features, Type L/C boasts the inherent rugged- 
ness of all Trufin integral-finned tubing. These 
qualities—along with Wolverine Tubemanship— 
assure the stand-up stamina required for tough 


jobs. 


You'll find that Trufin will answer almost any 
heat exchange problem. Trufin is produced in 
copper, copper-base alloys (ineluding inhibited 
Admiralty and 90-10 cupro-nickel), aluminum, 
and electrie-welded steel. Trufin Type L/C is 
supplied with integral aluminum fins and the 
liner material which is best suited to the job 


requirements, 


*REGISTERED U. S. PATENT OFFICE 


atto 


PLANTS MICHIGAN 


IN DETROIT, 
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Service of Unit Lean Oil Cooler 


12,400,000 BTU’S per 


hour 


Heat Duty Requirements 


Fin side coolant Air in forced convection 


Lean oil 


Tube Side Fluid 


Total fluid entering tube 390,000 # /hr. 


side 


Wolverine Trufin Type 
L/C 


Type of Condenser tube 
used 


Integral aluminum fins 


Admiralty liner 











EXAMINE THIS SERVICE 

Effective? Sure! Unusual? No! This is only one of the 
many applications where Trufin Type L/C Condenser 
tubing is used in the processing industry. 


For page-packed information and complete case 
histories. write today for the Trufin “Opportun- 
ity” hook. Wolverine Tube, Division of Calumet 
& Heela, Ine., 1437 Central Avenue, Detroit 9. 
Michigan. 


WOLVERINE TUBE 


DIVISION OF CALUMET @& HECLA, INC 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ont. 
AND DECATUR, 


EXPORT DEPARTMENT. 1) EAST 40TH 


SALES OFFICES IN PRINCIPAL CITIES. 
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BUTADIENE 


from 


BE 


Houdry dehydrogenation 
plant at El Segundo 
refinery, Standard Oil 
Company of California 











ie 
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Ten years experience in a large commercial installation 
has proved the economic advantages of this process 
for producing butenes or butadiene 

from low-cost, plentiful butane. 


The Houdry Dehydrogenation Process is applicable 
also to the production of propene from propane, 
isobutene from isobutane, styrene from ethyl benzene, 
and methyl styrene from isopropyl! benzene 


Write on your letterhead for brochure describing 
Houdry Dehydrogenation Process; economics and 
flow diagram are included. 
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NATURAL GAS 
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TRI-NONS Up Efficiency in Light Hydrocarbon Separations 


It is simple to produce high product purity 
in light hydrocafbon separations, but only 
at the expense of percent recovery, or to 
obtain 100 percent recovery at a sacrifice 
of purity. But operating profit depends upon 
the ability to obtain a maximum of both 
product purity and percent recovery. Close 
control of the process environment: tem- 
perature, pressure, flow rate, is not sufficient 
since environmental controls do not give any 
indication of stream composition. 

The best way to insure maximum returns 
for both is to analyze continuously the sepa- 
rator tower overhead and bottoms 

FRI-NON Analyzers instailed at critical 
points in the process, as indicated in the 
above diagram, monitor the concentration 

of the important components. 


Analyzer | measures the concentration of 
hydrocarbons heavier than methane in the 
absorber overhead to check absorber effi- 
ciency. Analyzers 2a and 2b indicate ethane 


The 


remaining analyzers perform the same func- 


purity and ethane loss in the bottoms 


tions on the other towers. The data provided 
permit operation at the most profitable level 
at all times 

In light hydrocarbon separation as well 
as in practically all other chemical process- 
ing—True Control Begins with Analysis. 
Perkin-Elmer’s continuous infrared an- 
alyzers can provide the ANALYTICAL 
CONTROL essential for most profitable op- 
eration. Perkin-Elmer engineers can show 
you how analytical control can be applied 


to your process 


THE PERKIN-ELMER CORPORATION 
813 Main Avenue, Norwalk, Conn 
Both the TRI-NON and 


Gentlemen 
BICHROMATOR Analyzer 


continuously record the Send information on the application of infrared analytical con- 
concentration of any trol to the following process problem 
desired stream com 
ponent. Each is sensitized 
and adjusted to specifu 
plant conditions before 


shipping. 


Send literature on your infrared plant stream analyzers 


Have a sales engineer call 
Title 


Name 


Company 


Per wrerer@2ree2eea2e224 


P FE R K | N A E L M EF R — FIRST IN ANALYTICAL CONTROL 


FINER 
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Allis-Chalmers Type APKK explo- 
sion-proof motor. Fin-type design with 
no enclosed passages for external cool 
ing air. Cannot clog and overheat. If 
cleaning is required, it takes only a 
few minutes with cloth, brush, vac 
uum or air hose. All cast-iron frame 
resists corrosion, Similar design avail 
able in totally-enclosed, fan-cooled 
motors for non-hazardous locations 


Allis-Chalmers oil-lubricated, frame 


ri type pump. Will handle many process 

Pp re 4% y jobs at less cost than usual refinery 
pump. Available with capacities to 

1200 gpm, heads to 250 feet and tem 

perature range to 550 F Built with 

a wide choice of materials to handle 
many types of corrosive liquids. Can 

be provided with six different sealing 


bad arrangements, including mechanical 
a ty all «3 rig e r Ay seal and water-cooled stuffing box As 
you can see from the picture, there ts 
plenty of room between the pump and 


C ) wes 3 | e te the bearing for maintenance 


Send for Free Engineering Literature 


Motors Control 

C) Handy Guide to Motor Selection 51B6052 [_] Handy Guide to Starters 14B7733 

[-] Explosion-proof Motors (APZZ) 51B7286 [ } Reduced Voltage Starters 14B7215 
Explosion-proof Mot {AZZ 51B7149 ' 

[ } plosion-proo otors { ) j Texrope Drives 


Pumps [_] Handy Guide to Texrope Drives 20B6051 
("] Handy Guide to Pump Selection 52B6059 
(-) Oil-Lubricated, Frame-type Pumps 52B7638 


COMPLETE SERVICE from power line to machine 





Motor Texrope 
Control Motors Drives 
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Allis-Chalmers across-the- 
line magnetic starter in ex- 
plosion-proof enclosure 
Allis-Chalmers supplies a 
full line of starters and con- 
trol for any type of hazard 
ous area duty 


Pump Buy 


Pump, Motor and Control are designed, 
built, assembled and tested by Alilis- 
Chalmers. With this ready-to-run unit you 
save engineering time . . . installation 
costs ... service problems. 


OU CAN SAVE the time and expense of en- 
Wien a pumping unit from several 
manufacturers’ catalogs. Allis-Chalmers will 
supply the complete pumping unit, with all 
parts of coordinated design and manufacture, 
ready to install and run. This engineering 


service costs you nothing extra. 


No Service Problems 
The complete unit is guaranteed by one reli- 
able manufacturer, Allis-Chalmers. No buck 
passing on performance responsibility. Nearly 
a hundred Allis-Chalmers Certified Service 
Shops provide factory-approved service in 
every large industrial area. 


Get Complete Information 
Get help on your pumping problems by calling 
an experienced Allis-Chalmers pump applica- 
tion engineer at your nearby Allis-Chalmers 
District Office. 


Tearope is on Allis Chaimers trademark 


A.3974 


ALLIS-CHALMERS. 


MILWAUKEE 1, WISCONSIN 
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... yes, at its Best with 





Limitorgue 


REMOTE CONTROL 











push button operation 


Throughout Industry today, there is an ever increasing demand for 
Automatic Control and Operation . . . to save time, labor and 
money . . . to assure safety and absolute dependability. 
AUTOMATION is not new in valve operation, because, for over 25 
years thousands of important valves have been operated by 
-_ . ; LimiTorque push-button control in Refineries, Oil and Gas Pipe 
More LimiTorques are in daily use throughout Lines, Central Stations, Power Plants, Paper and Pulp Mills, Water 
the World, than all other makes combined. and Sewage Plants, Chemical Plants, and on Shipboard. . . . And, 
LimiTorque is now adaptable to Microwave Con- LimiTorque not only opens and closes valves, but it automatically 
trol, if desired. Write for Catalog L-54. shuts-off the current, should an obstruction be encountered in 
closing. .. . Another feature, should there be a failure in the power 
lines, LimiTorque can be readily de-clutched and manually oper- 
ated by the handwheel. 


PHILADELPHIA GEAR WORKS, INC. agente MNOS rt cns& Sy tue 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. ~ LimiTorque Valve Controls 


NEW YORK @ PITTSBURGH @ CHICAGO @ HOUSTON e LYNCHBURG, VA A ~~ 
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Here’s Help in Understanding 


STEAM-WATER CYCLE 
ANALYSES 


OFTEN, constituents of deposits in steam- 
water cycles are reported to you in mineral 
names rather than chemical formulas. To help 
you better understand reports and analyses with 
these names, Allis-Chalmers has published a new 
Informational Bulletin, Number 59. It lists each 
mineral, then gives the chemical formula, the 
usual area in which these deposits are found, and 
the causes and possible preventive measures you 
can take. 
Part of Practical Library 
Only careful analysis of all the factors in the 
cycle can solve a specific water problem. This 
bulletin will help you understand, generally, the 
causes and solutions of a variety of water prob- 
lems. It is one of a series published by Allis- 
Chalmers. These bulletins reflect Allis-Chalmers 
wide experience from years of solving water prob- 
lems in every industry, in 
addition to solving prob- 
lems involved in the com- 


pany’s own broad line of power plant equipment. 


Complete Water Conditioning Service 
Allis-Chalmers offers complete water condition- 
ing service. You can get analyses and reports on 
your problems. You can get chemicals needed for 
water treatment. And you can get the equipment 
needed for any system. 

For your copy of Informational Bulletin 59 
explaining the mineral names used in analyses, 
write Allis-Chalmers, Milwaukee 1, Wisconsin. Or 
better, call your nearby A-C office to have an 
Allis-Chalmers water conditioning engineer con- 
sult with you on your problem. A-s4la 


Complete investigative 
facilities ct Allis-Chal- 
mers research labora- 
tories include this X-ray 
diffraction unit which is 
used to analyze crystal- 
line structure of deposits 
from steam-water cycles. 


ALLIS-CHALMER 


PETROLEUM REFINER 
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Judge Layne 


by the industries it serves 


Our sincere apologies to the many other 


leading industries space prevents includin: 


For information on = any 


question that relates to Layne & Bowler, Inc. 


ground water development, 
write . 


Mi m phis 8, Tenne see, I - A, 


Layne Associute Companies Throughout the World 





Water Wells « Vertical Turbine Pumps ¢ Water Treatment 








THE FOXBORO COMPANY, 


An unbeatable 


pyrometer 
for any range 


between -300° 
and +2800'F. 


no batteries to stndardize! 


TOPS in simplicity . . . unequalled in its com- 
bination of accuracy, sensitivity, and speed of 
response .. . the Dynalog Potentiometer with 
standard thermocouples gives you unerring 
temperature measurement for any range up to 
2800°F. Featuring sustained accuracy of “% of 
1% of scale, it's an instrument of laboratory 
precision built to withstand the severest indus- 
trial conditions. 

Unprecedented freedom from maintenance is 
the direct result of unique Dynalog design. 
There's no slidewire, no battery to standardize. 
There are no gears, belts, or high speed revers- 
ing motors. There’s nothing to wear and cause 
dead space. 


For more data on advertised products, use Readers’ Service Cards 


7412 NEPONSET AVE., 


last page 


This simple variable 
capacitor is important to 
potentiometer users because 
it eliminates the conven 
tional, troublesome slidewire 
altogether; and it gives 
Dynalog Instruments the 
continuous stepless 
balancing which assures 
higher accuracy, closer 
control 


*Reg. U.S. Pat. Off 


Single pen recording models provide full 
scale pen travel in 3 seconds standard, or as 
fast as | second without extra cost. The Multi- 
Record Dynalog provides color-coded records 
of up to 6 points at 6 second intervals. Both 
types give the convenience and low cost of 
circular charts. 

Dynalog Potentiometers are also used for the 
measurement of pH, oxidation-reduction poten- 
tial, and for other applications in which the 
process variable can be converted to a dc milli- 
volt signal. They are available for pneumatic 
or electric control. 

Write for your copy of Bulletin 427-1 which 
gives the whole story. 


Awnir 
oa ¥ L 


REFINER 


FOXBORO, MASS., U.S. 


A. 





EXPLOSION-PROOF 
and DUST-TIGHT 


For added safety in hazardous locations specify 
from this rapidly expanding quality line of 
explosion-proof and dust-tight Pylets which 
the Pyle-National Company is constantly de- 
veloping to meet the growing needs of industry. 

All explosion-proof and dust-tight Pylets are 
designed in accordance with Underwriters’ Lab- 
oratories requirements for electrical devices 
used in hazardous locations as defined in Article 
500 of the National Electrical Code. 

The substantial construction and high qual- 
ity of materials and workmanship insures added 
safety, uninterrupted service and long life. 

Consult your Pylet Catalog 1100 for complete 
listings of Explosion-Proof and Dust-Tight 


Pylets sold through electrical distributors, 


THE PYLE-NATIONAL 


District Offices and Representatives in Principal Cities of th 
SINCE 1897 Export Department. International Railways Supply Co, 30 Ch 
Canadian Agent: The Holden Co., Ltd , Montr 


PLUGS AND RECEPTACLES + FLOODLIGHTS + TURBO-GENERATORS «+ GY 
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more than meets the eye 


Universal Oil Products Company is known, of course, for the 
far-reaching contributions it has made to the petroleum 
refining industry . . . and, hence, to the world . . . through the 
development and application of refining processes. 


However, much is involved in this activity which is not at 

first apparent. Behind this continuing search for new and better 
methods and techniques there follows the necessary translation of 
the theoretical into the practical . . . painstaking pilot plant 
evaluation . . . experimentation . . . and the application 

of the most highly specialized engineering skills. 


Further . . . these processes must be evaluated in terms of their 
adaptability to various charge stocks. The advantages, 
characteristics, limitations and applications must be defined. 
Design data, engineering specifications, construction and operation 
costs .. . all must be assembled. It is the sum of these factors 
that determines the worth and usefulness of each process. 

And to make doubly certain of continued usefulness . , . Universal 
Service . .. year after year post-on-stream assistance is available 
to meet the needs of every petroleum refiner, 

All of this, Universal is well equipped to do . . . has been doing 
for years . . . and is, perhaps, in a better position to do than 

any similar organization serving the petroleum refining industry. 





UNIVERSAL 
OIL PRODUCTS 
COmPaARY 
30 ALGONQUIN ROAD, 
DES PLAINES, f1L., U. S. A. 

® Lebereteries: RIVERSIDE, ILLINOIS 
Universal Service 


Protects Your /nvediment 

















ME ec am 


Ladish Flanges 


J&L Pipe —A.S.T.M. A-53 


Walworth Valves 


and A.S.T.M. A-106 


HOW J&L SERVES 


Inquiries and orders from men in refining, 
natural gasoline and petrochemistry are 


intensely interesting and important to us. 


You will never waste an inquiry or an 
order on J&L. A growing knowledge of 
your needs and preferences are building 
blocks we use to improve and expand 
store stocks, warehouse inventories, and 


manufacturing connections. 


PETROCHEMISTRY! 


The J&L concept of service and avail- 
ability is aggressive and responsive. An 
inquiry from you today or tomorrow or 
next week may trigger a chain reaction 
involving stores, warehouses and fac- 


tories across this nation and Canada. 


Pick up your ‘phone and call that J&L 
number now! You serve yourself when 
you allow us to serve you—and that is 


the way it should be. 


Midwest Welding Fittings 


JONES & LAUGHLIN STEEL CORPORATION 
SUPPLY DIVISION 


Serving The United States and Canada 
General Offices: TULSA, OKLAHOMA 
J&L Tubular Products and Wire Rope 

















models 


figure 12 








A guide to better flow metering 


Here’s a new fact-filled, technical booklet that tells you feature for Automatic Combustion Control 


. Boiler Panels + CO, Recorder 
feature how the new Hays electronic flow meter excels. widen 


Gos Anolyzers * Drott Goges 


Electronic operation — provides maximum accuracy (4% of Combustion Tost Sets 


Electronic Oxygen Recorders 


full scale differential), and speed (4 seconds for full scale pen Se ee 


travel) . £ Electronic Feed Water Controls 

“ Ul Bem Ind 
Mercuryless transmitters —rupture-proof metallic bellows for in 
differential pressure measurement. 


Continuous integration — motor-driven, continuous mechanical a © 


integrator is extremely accurate even on rapid load changes. 
unaffected by normal temperature changes, optional explosion co RATION 
1 





Other features include powerful motor, easy readability, accuracy 
and weather-proof transmitter. 


Write for bulletin 54-1074-222 and get the important facts. 


MICHIGAN 0, INDIANA 
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* * NEW 
PROCESSING 
UNIT 
GOING IN=— 


DUAL PROJEC 


in the Same Plant 





For one of the major oil companies, we are now 
carrying out simultaneously two distinctly different 
chygineerimng and construction assignments: 


% % We are designing and soon will be constructing a 
3-stream gasoline treating unit to handle straight run, 
catalytic reformed, and catalytic cracked gasolines. That's 
the something new going in. 


% % H% The turning of something ola into something new 
involves substantial revamping 
( of the light products transfer 


C nquncerin(| 


piping systems. A complete 
engineering study will 


Design and Construction lead to the optimum pip- 
of Process Plants ' ‘. 
e ing and transfer pump re- 
ign and Constructior . 
- cgebmemaeny locations to correlate with 
of Process Units 
. new product schedules. 
Process Evalvations 
>. 


Economic Studies 














The process section of the project implies recogni- 
tion of experienced unit design talent. The offsite 
facilities called for something quite different. 
Knowledge of refinery operations in general, yes, 
but also knowledge of refinery piping, valving, and 


pumping in all their many-sided aspects. 


Perhaps you would like to have such versatile 
engineering experience work with you on your ex- 
pansion or modernization plans whether it involves 
a complete plant, new unit, special equipment, or 


offsite facilities. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. 
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Packaged Compressor Plant |». 


TEXAS PACIFIC COAL AND OIL COMPANY recently 
opened a compression-refrigeration type gasoline plant 
near Hamlin, Texas. The multiple compression 
tasks required in this process were entrusted to two 
550 h.p. Beaird-Ingersoll-Rand packaged compressor 
plants. Each unit uses three stages to raise 
raw gas from 0 to 530 psig. The fourth cylinder 
compresses propane used as a refrigerant 
in the process. Plant vapors are collected and delivered 
into the sales line by a fifth cylinder added 
to one of the compressor plants. 
PACKAGED COMPRESSORS To assure continuous operation, Texas Pacific 
FOR GASOLINE PLANT installed two packaged units rather than one large 
compressor of equal horsepower. Plant 
pressures and operations can be maintained, when 
necessary, by one unit, while the other unit is shut down 
for maintenance or repair — with the loss of only 
a portion of the plant’s total producing capacity. 
Automatic controls built into the units permit their 
unattended operation except for routine servicing. 
By installing completely packaged units, 
Texas Pacific reduced installation time and labor — 
will be able to salvage virtually the entire 
installation when the plant is 
transferred to another location 


Let us show you how a Beaird-Ingersoll-Rand packaged 
compressor plant can be designed to meet your requirementa. 











y's packaged compressur plant, Velta Plant, Fisher County, Texa equipped with two Keaird-Ingersoll-Rand 550 hp. 10 SVG 


( a“ and 
gas en e drive ompressors, Young radiators and all necessary equipment and controls. Other ve 10 te 660 hop 


Texas Pacific 
FOUR CYCLE 


THE J. B. BEAIRD COMPANY, INC. + eee . —_ 2 


BE Al R D PACKAGED CAST STOEL peessuRre ANHYOROUS AMMONIA UF GAS SYSTEMS 
COMPRESSOR PLANTS FITTINGS BULK STORAGE EQUIPMENT 








ime MEW AAnbrose Garoline Plaut 


at Blackwell, Oklahoma Processes Gas From the Cross 


Country Pipe Line of Cities Service Gas Company 


Phrough the operation of this plant, designed to 


produce daily over 4500 barrels of fractionated liquid products 


from pipe line gas, another completely satisfied plant owner, 


CITIES-BLACKWELL CORPORATION, is added to the long 


list of oil and gas companies entrusting such multi-million 


dollar projects to 4/0 DSON, experienced in 20) years 


The HUDSON ergenization, of designing and building gas processing plants 
qualified by years of ex- 
perience in the successful 


design, construction and 


operation of majer oil and 
ees processing plants, offers 
its specialized services for 
projects in any pert of the 


rid. 
of ENGINEERING CORPORATION 
FAIRVIEW STATION *® HOUSTON, TEXAS 
Cards, last pag Ii u REEINER—!I 
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ry. 
| HANKS to Consolidated’s giant new regenerating facilities 


even the muckiest sludge sulphuric acid no longer poses 


Sludge acid ? 


if if 
you Can pu p Regardless of hydrocarbon content—if your sludge is 


fluid enough to be pumped from the tank car, Consolidated 


Consolidated can a et ae sr 


Think of what this means to you in terms of convenience 


and savings: no disposal problem, no capital investment, 


regenerate it! ae 


Contract with Consolidated for regeneration of all your 


sludge acid. Only Consolidated offers this complete service. 


CONSOLIDATED CHEMICAL 
INDUSTRIES INC. 


640 ESPERSON BUILDING . HOUSTON, 2, TEXAS 
380 MADISON AVENUE ° NEW YORK 17, NEW YORK 


t¢ wit 
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Wide range of selection of the basic controller 
unit to fit your application is represented by 
the five single-unit controllers illustrated 
below ... five of the many reasons why 
Masoneilan Liquid Level Controllers offer 
you more for your money. The sixth is the 


Model 12800 — Vine basic proportional 
controller; may also be used as a trans- 
mitter; may be converted in the field to a 
differential gap controller. 


Model 12820 — The pneumatic transmitter 
provides an output air signal which is pro- 
portional to level changes, for indication, 
recording or control. 


For more date on advertised products, use Readers’ Service Cords, last page 


convenience of grouping any two of these in 
one case as illustrated in the model to the 
right. This range of selection enables you to 
obtain from one manufacturer the control 
equipment for almost any liquid level applica- 
tion. 


Model 12810 — Adds reset action to the 
proportional controller. Conversion of 
Model 12800 may be accomplished in the 
field if desired. 


Model 12830 — The differential gap con- 
troller. May be converted to a propor- 
tional controller in the field if process 
changes require it. 


REFINER 
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+ Why You Should Select Masoneilan 
Level Controllers 


Model 12800-20 — A duplex 
model grouping the propor- 
tional controller and pneu- 
matic transmitter. Any com- 
bination of two identical or 
dissimilar single units is pos- 
sible — a total of fifteen com- 
binations. 


Ak Cee Ce 


Simplicity of design; sensitive construction are six other 
accuracy of control; widechoice reasons why you should select 
of materials; ease of mainte- Masoneilan 12000 Series Liquid 
nance; convenience of installa- Level Controllers. 

tion; and sturdy, long lasting 


ALL HIGH PRODUCTS | 7 


MASON-NEILAN 


REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS. 


Model 12840 — The pneumatic Set com Sales Offices or Distributors in the Following Cities: New York * Syracuse « Chicago 
troller provides for remote adjustment St. Louis + Tulsa * Philadelphia + Houston ¢ Pittsburgh * Adanta + Cleveland * Cincinnati 


of set point. Available with either pro- on Detroit « San Francisco « Boise + Louisville « Salt Lake City « El Paso + Albuquerque 
4 ‘ Be harlotte+ Los Angeles * Corpus Christi « Denver *« Appleton « Birmingham « New Orleans 
portional or proportional-reset action. Dallas + Seattle *» Mason-Neilan Regulator Co., Led., Montreal and Toronto 


INSTRUMENT COMBINATION 


$ PPAg tg Sorat 
, 
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Like finding $5775 on the street! 
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.-- that’s what the 


FREE SCAVENGING 


of each Clark Turbocharged Compressor 
can save you annually in fuel alone 


COMPRESSORS 


December, 


$5775 a year? Sounds like a lot of money 
to save on fuel for every compressor you 


install ... but it’s a fact! 


Based on 20¢ fuel, a Clark Turbocharged 
Model TLA-10 Gas-Engine-Driven Com- 
pressor, rated at 3300 bhp, will save you 
$5775 per year compared to a high-com- 
pression, non-turbocharged, conventionally 
scavenged unit. Other Clark Turbocharged 


Compressors show comparable savings. 


How are such large savings possible? 
With Clark Turbocharged 


there is no need to drain power from the 


Compressors, 


engine crankshaft for pumping scavenging 











air. Instead, the Clark Turbocharger uses 
“waste” exhaust gases to pump scavenging 
air free of charge. The resulting savings in 
fuel are enhanced even more by the high 
these new turbo- 


thermal efficiency of 


charged units. 

Free scavenging is only one of the many 
ways that Clark Turbocharged Compres- 
sors will save you money. Ask any Clark 
representative to prove it to you. Bulletin 


134 provides valuable details. Write. 


CLARK BROS. CO. ©* OLEAN, N. Y. 
ONE OF THE DRESSER INDUSTRIES 


Sales Offices in Principal Cities Throughout the World 


Clark sets the pace in compressor progress 


1954 REFINER 
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BUTTON UP YOUR TANK’S OVERCOAT 


With winter on its Way: nord , 

° 
figuratively what you do . 
you install Shand & Jurs 


i Tal 
Freeze Drain Valves 














storage tanks. 1M 

Se asivense Drain wo ane 
designed to draw off the wa Ea ea 

ymulates '9 the bo Paw 
as el so constructed that the intet . 
Z.. r a valve are self draining. ae 
ae s not stay inside the valve ° a 
ios os revented and the valve Is -, 
eages Joh weather condition. The of 
Se ms Dota Valve, designated i ; 
An §t-2001 ‘s adaptable to any tyP 
as Fig. >!- : 


of petroleum tank. 


. 
MIZE PIO NT yo 


Above: Fig ST-200!1 AV Anti-Freeze Drain Valve with 


auxiliary valve which permits removal of the Drain Valve 
Po el) ea) draining tank cantents 


At the right Fig $T7-2001 


Anti-Freere Drain Valve with 
adapter for Cone roof tanks 


* 


The $4) Anti Freeze Drair 


Valve, Fig $T-200) is available 
m2 3 and 4 


sizes Illustrated at the right 


* 


Fig ST-2001 S$ Antifreeze Drain Valve with eccentric 
sleeve, designed/for use in Spheroids and other tanks 
/ 
i with curved bottoms 


, / 


; 


————-_y--——__ 





4 


} | 
OS a ee 


ae Ge. 
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REPRESENTATIVES 
SEATTLE Nebar Supply Compeony, 3000 Western Aveny 
CA LIF ©] . NIA MONTREAL: Lytle Engineering Specialties, Ltd, 360 Netee Dome St 
NEW YORK fa lie Vets! te ee enenenring Spgciolties, Ltd, 8S Richmond St, W 
Mcloren a » See 
342 Madison Ave 10409 S$. Western Ave CARACAS. Sinclair omg CA take » Gol eon mm 
HOUSTON TULSA LOS ANGELES ENGLAND: Whessoe, Lid.. Se 
i oe | Thompson Bldg 


les: 25 Victoria St, London, SW 1} 
Works C C 


s Dar 





714 W. Olympic Blvd 


Whestsoe 


7 Dur 
} ty Durb 


For more data on advertised products, use Readers’ Service Cards, last pace 


PreTROLEUM 





REFINER 


65,000 square feet of sidewalls of wool bins 
are faced with ', thick Linabestos sheets 
in the Bigelow-Sanford Carpet Company's 
plant in Thompsonville, Connecticut, a 
portion of which you see here. 


Where strong, fire-resistant walls are needed 
choose K & M “CENTURY” asbestos-cement sheets 


There’s sound reason why Bigelow-Sanford Carpet and plaster. Sheets are available in two sizes: 
Company used K&M’s “Centuy” Linabestos. 48”"’ x 48"", and 48” x 96” 


And the need for strong, fire-resistant walls was a 


K&M makes two other kinds of flat asbestos- 
chief determining factor. 


cement sheets “Century” Apac and “Century” 


Century” Linabestos offers other important ad- Sheetflextos. Apac is known for its low cost and 


vantages wermanent protection against attacks . 
I I remarkable adaptability while Sheetflextos, with 

by rats, termites and destructive insects. os aes ' 
flexibility as a chief characteristic, is used primarily 


” Leer 


Available in three different thicknesses (3#’’, 4”, on interiors. For full information on all three of 


or *s’’), Linabestos goes on fast, can be cut or these outstanding flat asbestos-cement sheets, 


drilled on the job and eliminates the need for lath write today 


KEASBEY & MATTISON company - AmBier + PENNSYLVANIA 


Noture made asbestos Keasbey & Mattison hes mode it serve mankind since 1873 
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ON THE JOB 
DAY AND NIGHT-_,, 


Low-Cost, Purchased 
YY 


’ Purchased Electric Power is 
.: the Petroleum Industry’s 
biggest bargain; its 
cleanest and most efficient 
servant (notice spotless con- 
trol room). In every phase 
of production — from well 
to refinery — PEP* proves 
its superiority, dependa- 
bility and its economy. 


*Purchased 
Electric 
Power 


PRODUCE MOKE 
IN S434 WITH 
PURCHASED 

ELECTRIC 
POWER! 


Tes 


CALL YOUR NEAREST ELECTRIC SERVICE. COMPANY for more 
facts, or address your request to P. O. Box 2771, Dallas, Texas 


etroleum lectric ower association 


ORGANIZED in the interest of greater service to the petroleum industry 
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Ingersoll-Rand 108,000 
cfm cat cracking blower 
installed at the Watson 
refinery. Unit is driven 
by a 9800-hp I-R steam 
turbine. 


huge Ingersoll-Rand turbo-blower 


serves new cat cracking plant 


at Richfield’s Watson Refinery 


The large-scale expansion and modernization pro- 
gram at the Richfield Oil Corporation’s refinery at 
Watson, California, marks another milestone in Rich- 
field’s progress in petroleum production and refining. 


Of significant importance in Richfield’s plans for 
increased production and more efficient operation was 
the completion, in the summer of 1954, of a new fluid 
catalytic cracking plant. This new unit, which has a 
capacity of 63,000 barrels per day, is served by an 
Ingersoll-Rand turbo-blower rated at 108,000 cubic 

. . feet per minute, 22-psig pressure. The blower is driven 
A battery of Ingersoll-Rand KVG and JVG 4- by a 9800-hp I-R steam turbine that operates on 
cycle V-angle gas-engine-driven compressors in- 
stalled at Richfield’s Watson refinery. 600-psig steam pressure, 750° F. 

Ingersoll-Rand pumps, compressors and air ejec- 
tors also figure in these newly expanded and mod- 
ernized Richfield facilities. But the Ingersoll-Rand 
trademark is no newcomer to the Watson refinery. 
I-R equipment has been in service there since the 
refinery first went on stream in 1923. 


And in refineries everywhere, when dependability 
and economy of operation are important considera- 
tions, you'll find Ingersoll-Rand equipment. 


pars ' a, 12-139 
“ve + - — 
At the Watson refinery, the major portion of all I g = 
the liquid-moving jobs is handled by Ingersoll- Ti @enso ATi 
Rand pumps, such as the two I-R class CNTA 
pumps shown here. 11 BROADWAY, NEW YORK 4, N. Y. 


COMPRESSORS « AIR TOOLS «+ ROCK DRILLS © TURBO-BLOWERS © CONDENSERS + CENTRIFUGAL PUMPS + DIESEL AND GAS ENGINES 
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Expansion joints in various types and sizes, up to 
54” diameter, absorb pipe line movement whether 
axial or lateral. They require less space than pipe 
bends, are produced “custom made,” and generally 
are less expensive although made of chromium- 
nickel stainless steel. Shown here are expansion 
joint elements before assembly. Trade-named 
“CORRUFLEX,” they are produced by “ADSCO,” 
American District Steam Co., Inc., operator of plants 
in North Tonawanda, N. Y. and Richmond, Calif. 


expansion joints that get STRONGER with use 


INITIAL LOW COST is not the biggest advantage 


that stainless steel joints offer you... 


Nor is it the outstanding resistance of chromium- 
nickel stainless to heat, to erosion and to corrosion... 


The really great superiority of expansion joints made 
from Types 304, 316 and 317 stainless steel results from 
their action where piping movement must be controlled. 


These joints minimize stresses and strains on pipe 
anchors ... they minimize pressure thrust at anchor 
points. 

The strength of austenitic chromium-nickel stainless 
steel increases when this metal is cold worked. With 
proper maintenance, joints of stainless steel containing 


nickel will last as long as the pipe line. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


48 For more date on advertised products, use Readers’ Service Cords, lest pege 


You can use chromium-nickel stainless steel for all 
sorts of applications. Not only for strength at tempera- 
tures that would destroy ordinary metals, but also for 
high impact values where temperatures fall as low as 
-300°F. 

In addition, stainless steel containing nickel resists 
attacks from both organic and inorganic corrosive 
agents. It’s one of the strongest, toughest, and most 
economical means for extending the life of vapor lines, 
bubble towers, reactors, and other vital equipment. 

Investigate how stainless steel can save you money. 
Leading steel companies produce austenitic chromium- 
nickel stainless steel in all commercial forms. IN 
A list of sources of supply will be furnished - 
upon your request. Write for it today. INCO 


TeaOt mane 


67 WALL STREET 
NEW YORK 5, W. Y. 
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Rockwood Double Barrelled Foam Moker Chambers (circled) guard 


oil storage tanks in a southern refinery above 


The bubbles that keep oil safe 


The tube-like objects circled in the 
photograph above have a special way of 
generating bubbles that safeguards the 
oil within the storage tanks. 

Should fire break out, these tubes 
Rockwood Double Barrelled FOAM 
Maker Chambers — will swiftly pour a 
smothering FOAM blanket over the 
flames, controlling and extinguishing the 
fire. What’s more, they pour a denser 
type of Rockwood FOAM blanket than 
ordinarily produced. 

Inside each tube are two concentric 
barrels, one within the other. Internal 


These Rockwood SpotPROTECTION Liquid Storage 
Tenks contain Rockwood FOAM A balanced pres 
sure proportioning system automatically propor 
tions the FOAM into the water This properly 
balanced mixture is then fed into the system that 
protects the tanks. 
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impinging jets discharge into these bar- 
rels, dynamically mixing air, water and 
FOAM into a finer bubble structure than 
ordinarily possible and thus producing 
the extra-dense blanket that keeps oil safe. 

This patented construction of Rock- 
wood Double Barrelled FOAM Maker 


Chambers is typical of the careful way in 
which Rockwood engineers every detail 
of a Rockwood SpotPROTECTION 
System. These systems take the danger 
out of danger “spots”, protect lives, 
property, money. Take advantage of 
them for your own protection. 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water ... to Cut Fire Losses 





Rockwood Double Strength Foam «lings to metal sur 

faces as an insulator FOAM Liquid flows freely 
at sub-zero temperatures. Excellent for extinguish 

ing fires in gasoline, benzol and other highly volatile 
liquids as well as ordinary combustibles 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 


392 Harlow Street 
eZ 


Wercester 5, Mass. 

Please send me _ your _ illustrated 
booklet on Rockwood fire-fighting 
products. 

a 


. 





EEE 


Street 2 


Zone___._.____ State 





For more data on advertised products, use Readers’ Service Cards, last page 





now much ean ALGOA 


from well to user, 


Alcoa Aluminum saves money 


for oil and gas men 


ALCOA ALUMINUM INDUSTRIAL BUILDING 
SHEET has become the favorite lightweight metal 
for roofing and siding that will stard up in corro- 
sive atmospheres with a minimum of mainte- 


t 


nance required. 


ALCOA ALUMINUM TREAD PLATE, CONDUIT 


AND HANDRAILS are also available for use 
wherever corrosion is a problem. 


ALUMINUM PAINT, made of ALCOA Pigments, 
covers better, lasts longer, costs no more than 
ordinary paints. That, plus excellent reflective 
qualities, has made it the most practical, most 
popular paint in the petroleum industry. 


ALCOA ALUMINUM PIPE is particularly eco- 
nomical for construction across rivers, swamps 
and hilly terrains because aluminum is so light, 
so easy to handle. Two men can easily handle 
40-ft lengths of 8%-in. OD pipe. 


ALCOA ALUMINUM SHEET is used to weather- 
proof thermal insujation. 


ALCOA ALUMINUM INSTRUMENT TUBING— 
hundreds of miles of it—are in use throughout 
the petroleum industry. ALCoa Utilitube® comes 
in lengths up to 1,000 feet and more . . . costs 40 
per cent less than tube made of other corrosion- 
resistant metals. 


FREE — new booklet, Alcoa Aluminum Heat Exchanger Tubes. Write for your copy today. 


For more data on advertised products, use Readers’ Service Cards, last page 
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ALUMINUM cave your 


Alcoa Aluminum offers real money savings to the petroleum industry. 


It’s lower in original cost than other corrosion-resistant metals. 


It has excellent low-temperature properties. 


It resists corrosion. It’s easily worked. 


Write today for all the facts. 
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ALCOA ALUMINUM HEAT EXCHANGER TUBES 
have been used for more than 20 years, handling 
sour gasoline stocks. Because ALCOA Aluminum 
is resistant to hydrogen sulfide, ammonia, carbon 
dioxide, hydrocarbons and cooling waters, it is 
ideal for catalytic cracking overhead condensers, 
compressor intercoolers and aftercoolers. 


ALUMINUM BUBBLE CAPS have given service of 
10 to 15 years in debutanizer columns, handling 
gasoline distillate from sour crudes at 200° to 
425° F as well as in fractionating columns for 
sour crude gas oils at 400° to 625° F. 


ALUMINUM FORMS FOR MOLTEN SULFUR are 
used since ALCOA Aluminum has exceptional re- 
sistance to sulfur fumes and gaseous compounds. 
1954 REEINER 


December, PETROLEUM 


ALUMINUM TANK CARS, used for more than 25 
years to transport sensitive products, cost up to 
% less than stainless steel cars. 


ALUMINUM STORAGE TANK ROOFS for sour 
crude oils have been in service for more than 22 
years in locations where steel roofs failed in less 
than five years. Internal supporting structure, 
hatches, vent lines and other fittings are of ALCOA 
Aluminum. 


ALCOA © 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
905-mM Alcoa Building, Pittsburgh 19, Pa. 
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AVAILABLE STEAM DRIVES THIS WORTHINGTON COMPRESSOR at the Rock Island 
Refining Company in Indianapolis. Part of the hydrocarbon gas being compressed 
is taken off between compression stages and used to move a catalyst from storage. 


Power failure won't stop this compressor 


It's a Worthington steam-driven compressor which 
supplements a motor-driven compressor at the Rock 
Island Refining Company's plant in Indianapolis. 

Here's the way Rock Island works it: the motor- 
driven machine (also a Worthington) is operated as a 
base load unit. The steam-driven compressor floats on 
the line, handling any swings in capacity by an increase 
or decrease in speed. And it’s easy to vary the speed 
— and hence the capacity — by simply turning hand- 
wheels which contol the amount of steam admitted to 
the compressor. If electrical power fails, the steam- 
driven unit can take over the entire compression job 


almost immediately. Result — process keeps going. 

Five years of almost continuous operation have 
shown that the addition of the steam-driven Worthing- 
ton was a wise move. One of the many features 
responsible for the fine performance record of 
this sturdy compressor is the exclusive Worthington 
Feather* Valve — the lightest, tightest, most effi- 
cient valve made. It’s standard equipment on every 
Worthington compressor. 

We'd like to help with your compressor problem, 
too. Write us. Worthington Corporation, Water Cooled 
Compressor Division, Section K.3.6, Buffalo, N.Y. 


*Reg. U.S. Pat. Off. K.3.6 


SEE the Worthington Corpo 
ration Exhibit in New York 
City. A lively, informative 
display of product develop 
ments for industry, business 
and the home. Park Avenue 
and 41st Street. 


WORTHINGTON 


a 


Only Worthington Compressors Give You Feather Valve Performance 


Balanced Angle 
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Vertical =| LESS INDUSTRIAL | 
Verethiy PEERLESS 


IN PUMPING LIQUIDS FROM 
SHORT SETTINGS 


Single and Multi-Stage 
Units Available 
Engineered to the 
individual Application 


Advantages and Features 
of the Peerless Vertical 
industrial Service Pump 


—> SAVES ON PIPING—Eliminates suc- 
tion piping. 

—> ALWAYS PRIMED—Once installed, 
always primed. 


—> SPACE SAVING—Requires mini- 


mum floor space. 


—> ALL TYPES OF DRIVES—Leading 
makes of electric hollowshaft and solid shaft 
motors; right angle gear drives; vertical and 
horizontal steam turbines. 


—> IMPROVED SUCTION—New bell 
mouth suction manifold immeasurably 
improves water entrance conditions. 


—> HIGHEST EFFICIENCIES — Peerless 
advanced vertical turbine design records 
highest in pump efficiencies 


—> FLEXIBILITY— Easiest to adapt to 
future system needs. 


—> COMPLETE LINE—Peerless makes 
available broadest range of vertical turbine 
pump capacities, head conditions and horse- 
powers offered by any manufacturer. Capaci- 
ties: 30 gpm to 40,000 gpm. Heads: up to 
1000 feet. Electric drive up to 2500 hp. 


NEW BULLETIN—FREE! JUST FILL OUT COUPON AND MAIL TODAY 


New 16-page bulletin is profusely illus- PEERLESS PUMP DIVISION 
trated, describing completely all 3 Peerless a. Food Machinery and Chemical Corporation 
types. Contains new engineering data on eerles 301 West Avenve 26 
sump designs, etc. Write today for your copy. VERTICAL Les Angeles 31, Californie 
halter 
Please send copy of Industrial Service Pump Bulletin No. 8-505 


rh hith fe 
herr Vly 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation L a 

Address inqviries to Factories et: 

Los Angeles 31, Calif.; Indianapolis 8, Ind. COMPANY 
Offices: New York, Indianapolis, 

Chicago, St. Lovis, Atlante, Dallas, # STREET 
Plainview and Lubbock, Texas; Fresno, ° 
los Angeles, Phoenix, Albuquerque. 
Distributors in Principe! Cities: 
Consult your Telephone Directory. 


NAME____ 














city 
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400,000 
elt lite f- 


per 


STEAM GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 


) 


(fd ' { . aw O ‘ 
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PRINCIPAL DATA 
400,000 pounds per hour capacity. 


alias Fusion welded steam and water 
aan drums designed for 700 lbs. S.w.P. 
6-6" DIAMETER » 37'-0" LONG STEAM DRUM BEING 


TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION., Superheater delivers steam at 750°F. 
total temperature. 


Vogt builds a complete line of bent Water cooled furnace. 


tube steam generators designed to burn solid, . . 
liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 


erating conditions. Write for bulletins. 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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Ow! 
A GREAT NEW 


LINE OF 


‘UUTRA-HIGH/ & 
PRESSURE} -=~- 


VALVES ee 


HERE'S WELCOMED NEWS for American petroleum and 
chemical industries. Now available for the first time is a great 
new line of Ultra-High Pressure Valves that bear the Powell 
name and maintain the Powell standards of precision. 

These outstanding Ultra-High Pressure Valves (1500 to 
15,000 Ibs.) were developed by Powell for ammonia syntheses 
and other processes, and designed for sub-zero to extremely 
high temperatures. Available with butt and socket welding 
ends, flanged ends with ring joint or lens type facings, and in a 
wide variety of steels and alloys. 

We'll be pleased to tell you more about this great new line 
of valves—and to help you with your petroleum and chemical 
valve problems. Finding sound solutions is a specialty at Powell, 
who probably have solved more valve problems than any other 
organization in the world. Write direct to The William Powell 
Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


08 th 
Powell Valves ‘7; 


For more data on advertised products, use Readers’ Service Cards, last page 
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Now—J-M Chempac-Iinterlocked 
Packing combines both “Teflon” 


and asbestos protection 


Other J-M Chempac Packings and Gaskets 
for the Chemical and process industries 
J-M Chempac Packings in coil, spiral and ring 
form. Made of asbestos, treated with Teflon, 
they are available in types for caustic, acid, 
chlorine and solvent service. 


' 

. . | 
Johns-Manville now introduces Chempac®-Interlocked 
° . . . . ! 
Packing, with three important advantages for service in | 
. . . ! 
chemical and process equipment. Interlocked provides the ! 
excellent sealing and heat resistant qualities of asbestos. It 
is braided by the unique and exclusive J-M method, so that 

the asbestos ys interlocke annot come , : 

e be tos yarns are securely inter! c ced and cannot come 3-M Chompec Gaskets with Asbestos-Teflon 
apart in service. And it is treated with chemically inert base. They have high mechanical strength and 
Teflon*, which is almost universally resistant to chemical heat resistance, with excellent sealability at low 

; bolt stresses. 

i J-M Chempac Folded Gaskets designed for 
glass lined equipment. Asbestos-Teflon base 
gives them high sealing effectiveness against a 
wide range of chemicals. 

! . . 

J-M Chempac Spirotallic Flange Gaskets for 
perfect sealing in high temperature and pres- 
; sure service, constructed of interlocked plies 
! of metal and Teflon-Asbestos. 

| 


*Trade Mark of DuPont Tetrafluorcethylene resin 


and solvent action. 


Chempac-Interlocked can be used to pack pump rods or 
shafts, rotary filters, mixers and sim- 
ilar apparatus handling strong 
acids, alkalis, caustic solutions and 
many other reagents at tempera- 
tures to SOOF. 





Free Folder gives complete details on Chempac-Interlocked and 
other J-M Chempac Packings and Gaskets for the chemical and process 
industries. For your copy of folder PK-80A write Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 199 Bay Street, Toronto 1, Ontario. 


IV} Johns-Manville PACKINGS & GASKETS 
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"REPUBLIC ALLOY STEEL STUDS 
help lick stud failures caused iby 














CORROSION 





Tough, heavy-duty Republic Alloy Steel Studs assure 
- maximum tensile strength to stand up against and 
help lick the three common causes of stud failure— 
high pressures, high temperatures and corrosion, 


Republic-made alloy steels provide toughness and 
strength under temperature extremes — resist corro- 
sion. Clean accurate threads provide maximum hold- 
ing power, resistance to wear, easy tightening, trouble- 
free back-off for maintenance. 


Specify Republic Alloy Steel Studs on your next pres- 
sure vessel order. Carry them in stock as replacements 
on present equipment. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division « Cleveland 13, Ohio 


GENERAL OFFICES . CLEVELAND 1, CHICO 
Export Department: Chrysler Building, New York 17, New York 


Other Republic Products include Carbon, Alloy and Stainless Steels — Bolts and Nuts, Steel and Plastic Pipe, Heat Exchanger Tubes 
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Norton catalyst carriers — spheres, pellets 
and rings — are commercially availble in 
aLuNDUM®, (fused alpha alumina) mixtures. 
Experimental quantities are available in 
MAGNORITE*, FUSED STABILIZED ZIRCONIA, 
CRYSTOLON® and MULLITE. 

Norton spherical carriers provide uniform 
beds in catalytic converters, reducing chan- 
neling and pressure drop to a minimum. 

. Medium porosity spheres have porosit 

a Rings , ranging from 40% to 44% with a networ 

Sues from 4 LD. x _- oO of open pores on the outside surface only. 

* TL y .D. to These are suitable for applications where 

-D. x 1” long x 1° O ; the carrier is coated with a catalyst. High 
porosity spheres have porosity ranging from 
45% to 49%, with a network of open pores 
on the outside surface as well as throughout 
the entire sphere. These are suitable for 
applications where the carrier is impreg- 
nated with a catalyst. 

Norton ALUNDUM carriers are proving 
highly successful in reaction such as those 
involved in the manufacture of phthalic an- 
hydride, maleic anhydride and oxidation of 
ethylene. Containing 77% to 89% alumina, 
they are outstanding for chemical stability 
and resistance to abrasion and erosion. 
Write for Bulletin #7, containing additional 
data on ALUNDUM Catalyst carriers. 


Sizes from 
4’ x 4" oh’xh”’. 


Norton heat exchange pebbles are made of atunpum? Because 
of their high alumina content (over 95%) they are ideally suited 
for pebble type heaters, where they are important as the heat- 
transfer medium, whether oxidizing or reducing conditions are 
encountered. 

Their ability to withstand abrasion, impact and repeated 
heating and cooling makes them ideal for heat exchange beds 
of either the static or moving type. Their high refractoriness 
prevents softening or incipient fusion at any point in the upper 
bed. This keeps them from “bridging” together and causing 


stoppages in a moving bed. atunpuM heat exchange pebbles are 


s | 


available in “4, *%, % and Y%” diameters. 


’ ’ im) 
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higher production... 
better processing...lower costs 


Norton refractories are engineered 
for top performance — and 
prescribed for many chemical 
applications 


For your refractory uses, Norton refractory products 
are engineered and prescribed to give you the best possible 
ie — the most effective combination of physical char- 
acteristics plus thermal, chemical and electrical prop- 
erties, 

The Rs you need to improve and economize your 
processing are ready for you in this complete, top- 
quality line. For details, including expert technical aid, 
call in your Norton Refractories Engineer. Meanwhile, 
write for the fact-filled bulletins, mentioned in this ad- 
vertisement, that cover your particular requirements for 
dependable, money-saving refractories. Norton Com- 
PANY, 471 New Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green Fire Brick Co., 
Ltd., Toronto, Canada. 


REFRACTORIES 


Engineered... t4,... Prescribed 


@laking better products. . .to make other products better 


*Trade-Morks Reg. U.S. Pat. Off. and Foreign Countries 


Ro anaes + 


Norton electric furnace shapes 
and laboratory ware 


Norton electric furnace refractories — cures, tubes and 
muffles — are made of ALUNDUM or CRYSTOLON materials. 
ALUNDUM shapes, composed of 99% pure fused alumina, are 
characterized by great stability, chemical inertness, excellent 
thermal conductivity and good electrical insulation qualities. 
CRYSTOLON shapes, for use under more limited conditions, 
combine high thermal conductivity with resistance to heat 
shock. Bulletin No. 458 tells how to construct electrical 
furnaces for the laboratory. 

Norton atunpuM laboratory ware, available at your lab- 
oratory supply house, offers many properties important to 
development, experimental or pore work. It is chemic- 
ally stable, when temperatures up to 1900°C and is easy to 
clean. For filtering, it comes in four degrees of pemmeuility. 
Bulletin No. 793 gives you the whole story. 
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Norton porous mediums come in plates, tubes, discs and dia- 
phragms, engineered to fit your leering, diffusing or aerating 
requirements. All have uniform porosity, in the size and open- 
pore ratio you need. Made of atunpuM material that is chemic- 
ally stable and strong. Thus, their resistance both to acid and 
alkaline conditions gives them extra long life. Norton seamless 
porous tubes have the advantage, unusual in tubes, of uniform 

rosity over their entire area — permitting constant air or 
Casid pressure and enabling uniform backwashing to do more 
thorough cleaning. 


Typical applications are filtering water or solvents; cutting 
oils, wine and other liquids; reclaiming cleaning fluids; handling 
industrial oil wastes. Bulletin No. 140 tells you more about 
Norton ALUNDUM porous mediums. 


Norton refractory shapes for reaction furnaces come in bricks, 
plates, tubes and blocks, made of ALUNDUM, CRYSTOLON, MAG+ 
NORITE and FUSED STABILIZED ZIRCONIA refractory materials. The 
development of FUSED STABILIZED ZIRCONIA is a typical example 
of how Norton aids you in utilizing higher temperatures for 
greater efficiency and output. Norton was the first to bring this 
valuable material out of the experimental stage into commercial 
production. Now it is used in many processes. 

No other refractory is so chemically stable at such high tem- 
peratures under both oxidizing and reducing conditions. In gas 
synthetic processes, furnaces ned with it have withstood tem. 
peratures approaching 4700°F for long periods. Its low thermal 
conductivity (6.2 BTU in dense shapes at 2000°F) and its high 
electrical conductivity at high heat are other important prop- 
erties, all of which are described in Bulletin No, 1409, 


For more data on advertised products, use Readers’ Service Cards, last page 
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dirty wiper 


...Another good reason 
for switching to 
Scott Wipers! 


Because a fresh one is always 
available—Scott Wipers provide 
a constant source of clean wiping 
materia]. 

Scott Wipers are sanitary and 
disposable. They end the | aunder- 
ing problem . . . simplify distribu- 
tion and control. 

In oil refineries, chemical] and 
paint plants Scott Wipers are pro- 
viding ready answers to highly spe- 
cialized wiping problems. They’re 
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two-ply and tough—yet soft and 
absorbent. And they stay tough 
even when soaked in solvents. 

Compare them with whatever 
wiping material you’re using now 
—for cost, convenience and per- 
formance. 

The Scott representative or dis- 
tributor in your area will be glad 
to help you set up a production line 
demonstration in your plant. Cal] 
him or mail this coupon today. 


Scott Paper Company, Dept. PR-3. Chester, Pa. 
Please send me full information on Scott 
Industrial Wipers. 


Name 





Position 





Company 





Address. 








City 
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DESALTING 


TREATMENT 


® Visco Desalting Treatments are your 
assurance of maximum salt removal and 
minimum risk of deposits, or plugged 
equipment. Used alone, or with electrical 
desalting, Visco formulas consistently 
and economically produce low salt 


content crude. 


Your Visco Representative will be avail- 
able whenever you call. Ask for his rec- 
ommendations for better operation and 
lower treating cost. For fastest action call 
collect to Houston, Madison 0433, today. VISCO PRODUCTS COMPANY 


INCORPORATED 


2600 Nottingham at Kirby 
Houston 5, Texos 


4 « 
QOL. ¢ CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
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THE FITTINGS THAT 


CAN REALLY TAKE IT! 


yw, tee and cross in a high pressure piping system is a point 


concentrated stress. W-S Forged Steel Fittings take this tough 

‘rvice in stride because they're fabricated and designed to resist 
pressure, heat, shock and vibration, They're drop forged of highest 
quality steel to produce a dense, tough, forged-fiber structure that 
can really take it. And careful heat treatment after forging develops 
the metallurgical properties of the steel to their fullest. 

Notice, too, how Watson-Stillman engineers have designed extra 
strength into the fittings. Long bands extend well beyond the threads 
or sockets to provide extra reinforcement. Wall thickness is carefully 
calculated to put extra metal at points of severest stress. 

W-S high-precision machining and rigorous inspection follow 
through to give you the fittings that mean stronger, tougher pipe 
joints. W-S Forged Steel Fittings are available in both Screw-End 


and Socket-Welding types in carbon, stainless and alloy steels. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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Only Brown flow meters 
offer you these 
rofitable ‘plus’ v 


@ 16 different types of basic instrument 
systems . . . a flow meter for every fluid, 
every pressure, every operating require- 
ment. You're sure to find the most profitable 
meter for your specific application. 


Nearby service facilities. There's a 
Honeywell service center as near to you 
as your phone. Service by factory-trained 
specialists is prompt, competent and eco- 
nomical. You’re sure to get maintenance 
and start-up service without delay. 


For more dota on advertised products, use Readers’ Service Cords, 


@ 27 years of experience in flow metering 
development and application work. You’re 
sure to get specialized engineering on your 
flow metering problem. 


®@ Nationwide field organization. Brown 
flow metering consultation is available 
from experts in more than 90 field offices, 
located near every major production 
center. You’re sure to have application 
engineering on hand where and when you 
need it. 
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Linear scale meters—me- Square root scale meters— Portable meters—versatility, Low pressure meters —either 
chanical or electrical types, mechanical, or electrical or for spot checks of flow values electrical or mechanical type, 
all control forms. pneumatic transmission .. . not continuously recorded. for air or gas flow. 

all control forms. 


NOTE: 
Tel-O-Set  minia- 
ture instruments 
and Electronik in- 
dicators, recorders 
and controllers are 
available for use 
‘ with all flow trans- 


Differential Converter— mer- Area Type Meters for meas- Interchangeable range tubes mitters. 
cury-less pneumatic flow uring flow of viscous fluids typify rangeability of all 
transmitter with infinitely . . . electrical transmission. rown flow meters. 
adjustable range. 





a flow meter for every fluid... 
every application (all available with electronic integration) 


I. PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you'll find it pays to select your flow meters from 
the one line that offers the most value. 


Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, “Flow Meters, indicating, Recording, integrating, Controlling.” 


H Honeywell 


Fouts oe Controls 
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the Blaw-Knox Decarbonizing Process 
...a better means for treating reduced crude... 


helps McMurrey Refining boost profits 


a 


‘> 


For more dota on advertised products 


Knox Decarbonizer, now on 


his new Blaw 
months, is increasing the 


stream for several 
Me Murrey Refining Company’s vield of valuable 
cat cracker charge stock from not-too-profitable 
residual fuel 

From 8000 BPSD of East Texas residuum, it 
is producing 7200 BPSD of clean gas oil and 
only 60 tons of coke per day 

The gas oil yield from the Blaw-Knox De- 
carbonizer is approximately 25 percent higher, 
and the coke yield about 50 percent lower than 


vields obtainable from conventional coking of 
the same charge stock. The Decarbonizer can 
be built for about two-thirds the cost of the 
conventional coking unit 

Blaw- Knox designed its Decarbonizing process 
with but one thought in mind to help 
refiners profitably process residual fuels, and to 
do it with the least expenditure possible. 

Let us put this thinking to work for you. Call 
on Blaw-Knox to engineer and construct all or 
any part of your project. 


BLAW-KNOX COMPANY Chemical Plants Division 


Tulsa 1, Oklahoma 


Pittsburgh 22, Pennsylvania { Chicago 1, Illinois 


use Readers Service Cards, last page 
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Min. Lap On Outer Arc. 





Secure jacketing with %* wide x 020° aluminum strapping 


and seal on each circumferential lap 


Cut jacketing in mitered strips of width to give minimum of 


2” lap 
Longitudinal lap on under side 


Always lap jacketing against the weather. 


On straight sections, secure jacketing in accordance with 


mifg'rs. recommendations 


im 


HHA ii i 
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es New method of applying aluminum jacketing over pipe bends 
“ ee with a radius of 5 diameters or more is shown above. 


Cutaway view shows how jacketing goes on right over the 
insulation. Tests show Childers is the lowest cost of any per- 
manent metal jacketing that is available today. 


Only pliers and pocket knife needed to apply 
easy-to-handle Childers Aluminum Jacketing 


How To Apply: 


Best method of applying jacketing is with 
aluminum strapping and seals. Other method 
is to use sheet metal screws. 


Aluminum strapping can be pulled tight 
enough with just pliers. Lugs are then bent 
over and fastening is complete. 


Eastern States Petroleum’s two-man crew cov- 
ers insulated lines, even L’s and bends—using 
light-weight, weatherproof aluminum jacket. 


Childers Jacketing for insulated lines, made 
of .006" 3S alloy aluminum, was used to cover 
thousands of feet of line in Eastern States 
Petroleum’s Houston plant. 

As it does in over 1000 other plants in al! 
18 states and many foreign countries, Childers 
Jacketing helped save Eastern States many 
expensive hours of application and mainte- 
nance time. 

In fact, tests show this: Two men, working 
with Childers Jacketing for the first time, can 
cover more feet of insulated line in a day than 
with practically any other kind of covering. 
This means real savings in application costs 
The cost is low, too. You can actually put 
aluminum jacketing on your lines for less than 
the cost of the cheapest weatherproofing when 
one paint job is considered. 

immediate shipment from our large factory 
stocks can eliminate costly delays in con- 
struction or plant improvement schedules. 
Try this low cost protection in your plant. 
Write today for engineering data and informa- 
tion about how you can order a 400 sq. ft. 
roll to test on one of your insulated lines. No 
obligation. Address: Childers Manufacturing 
Company, Department X XX, 3620 West 11th 
Street, Houston, Texas. 

Engineering representatives in most cities to 
work with you on jacketing problems. 


Ce ee eee 
eo 
Wee RN, 
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Childers Jacketing arrives on the job in 
convenient rolls 4 feet wide and 100 feet long 

easy for one man to handle. Jacketing comes 
with or without a moisture barrier attached to 
the back of the .006” aluminum. Rolls are well 
protected for field storage if kept dry. Boxes 
light enough for one man to carry. (Adv.) 








Otl HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 














Lummus Standard Oil Heaters are 
made in two basic types. The up-take 
heater, illustrated at the left, conducts 
the products of combustion upward from 
the entire heating chamber at low and 
uniform levels of velocity. 


The down-take heater, illustrated at 
the left, is suitable for service where 
products of combustion would contain 
corrosive elements or solid matter. It 
draws hot gases downward from the 
combustion chamber through the dif- 


fusion baffles. Both types of Lummus 
Standard Heaters are adaptable for 
multi-coil or multi-stage heating. 


The Economy Heater, illustrated at 
the left, finds wide application in smaller 
refineries where the investment neces- 
sary for extensive maintenance plat- 
forms and roofing is not justified. The 
flexibility and variety of capacities avail- 
able with multi-coil and multi-stage set- 
tings can be obtained with Lummus-Built 
Heaters in the same manner as with the 
larger Standard units. 


Lummus Standard Oil Heaters and Lummus-Built Heaters are the answer to the vital 
problem of supplying process heat in any required amount for petroleum refineries, 
chemical and petro-chemical plants. Single Lummus Heaters are operating at continuous 
heat absorptions ranging from 100,000 to 300,000,000 BTU per hour. Lummus has 
designed and installed heaters for use with every major process. 





BRANCH OFFICES — Houston: 2707 Weslayan Rd., Houston 6, Texas+ England: The Lummus Co., Ltd., 80 Regent St., 
London W1, England+ France: Societe Francaise des Techniques Lummus, 39 Rue Cambon, Paris ler, France 


For more data on advertised products, use Readers’ Service Cords, lost page 
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“~ LUMMUS 


re OIL HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


The patented gas diffusion baffle arrangement 
shown at the left is characteristic of Lummus furnaces. 
This arrangement creates a draft resistance or damp- 
ering effect which assures uniform evacuation of the 
products of combustion over the entire ceiling area of 
the combustion chamber. 

Benefits obtained by the use of the slotted refrac- 
tory baffle tile include high velocity gas flow over the 
shielded upper row of roof tubes—with consequent 
high convection heat pick-up—and re-radiated heat 
from the under side of the tile to the upper side of the 
bottom row of roof tubes. 


Lummus- Built Heaters incorporate 
the same material, mechanical and oper- 
ating advantages of the Lummus Stand- 
ard Oil Heaters but are built along the 
more simplified and economical lines pos- 
sible with their smaller size. The Lummus 
Vertical Tube Heater, illustrated at the 
left, for milder heat requirements, is 
especially designed for limited space 
installation. 





The portable heater, left, was built 
for Magnolia in record time—a mere six 
weeks downtime compared with the 
usual five months. It is the height of 
flexibility and is a smooth-running 
100,000,000 BTU per hour heater han- 
dling 36,000 B/D of charge stocks-—-an 
increase of several thousand barrels over 
the heater it replaced. 


The heaters described above are, of course, Lummus designed. Lummus also has built 
and will build for you, if requested, counter-parts of all popular types of furnaces used in 
the petroleum, chemical and petro-chemical industries. Lummus can also build to your 
specifications any type of specialty heater that a particular production problem calls 
for. Lummus’ 50 years of experience in constructing petroleum and chemical plants lies 
behind the work of the Oil Heater Division, providing the knowledge necessary to do any 
job requested by a customer—and to do it right. 





BRANCH OFFICES — Chicago: 600 South Michigan Ave., Chicago 5, Illinois * Venezuela: Compania Anonima Venezolana 
Lummus, Edificio “Las Grandillas”, Esquina Las Gradillas, Caracas, Venezuela « Canada: 455 Craig St. West, Montreal 


December, 1954——Prrroceum REFINER For more data on advertised products, use Readers’ Service Cards, last page 69 





PHILLIPS 6G 


OXYGEN ANALYZER 


provides essential 





analytical data 
for accurate 
process control 


Whenever oxygen content of gas- 
eous hydrocarbon streams must be 
known and controlled within nar- 
row limits, Phillips new Oxygen 
Analyzer will do the job for you. 
Accurate information. Range of the 
instrument can be set to any oxy- 
gen value between zero to 50 parts 
per million and zero to 1,000 parts 
per million. Precision is better than 
+2% of full scale range if interfer- 
ing components are absent or are 
scrubbed from the sample before 
analysis. 
Continuous, permanent records. 
Information from the analyzer can 
be telemetered any reasonable dis- 
tance for recording or process con- 
trol purposes. 
Safe operation. [xplosion-proof 
construction. Bell housings have 
been tested successfully for Class I, 
Group B hazardous locations. The 
analyzer may be located outdoors 
or inside the plant control room. 
Phillips broad experience in sam- 
pling procedure and automatic con- 
trol application is at your service 
through our Instruments Sales Di- 
vision. Write for full information 
on how your petroleum or petro- 
chemical processes can make the 
most of Phillips automatic control 
instruments. 





INSTRUMENTS SALES DIVISION 
PHILLIPS PETROLEUM COMPANY 


Bartlesville, Oklahoma 


PerronpuM REFINER 
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A REFINERY ENGINEER REPORTS... 


“We needed help 


planning steam 
and electric drives...” 


‘“ 


“When the news got out, Don Dengler, Westinghouse 
Sales Engineer, called to tell me about Westinghouse 


experience with both types of drive.’ 


HE SAID: 
“Westinghouse conserves your time and cuts expenses, too, by 
providing only one contact for manufacturing, applying and 


servicing both types of drive. 


“For example, can you talk with one of our local Westing- 
house C. & A. engineers today? He will help you engineer 


both steam and electric drive installations. 


“You've probably experienced installation and start-up 
problems,” Dengler continued. “Westinghouse field service 
engineers work with you to smooth out those kinks. Get the 


refinery On stream in time. 


“But Westinghouse field service does not stop there. 
Whenever you need maintenance or repair service, it takes 
only a phone call to your local Westinghouse office to get 


prompt, capable service.” 


“OK, Dengler,” I said. “Come on over. I want to see how 


you improve operating economy on refinery drives.”’ 


Next page, how Westinghouse oy 
improves turbine efficiency .. . 





MEET DON DENGLER, AT THE DIAGRAM. HE TOLD US... 


“Here's how Westinghouse turbine design 


matches your need for top drive performance” 


Water-test periods running for hours and hours, with turbines 
operating and standing still, prove the effectiveness of bearing 


seals against water contamination of the lubricating oil 


Dust test sprays hard, abrasive particles on turbines operating 
at full speed. None of the abrasive enters the bearing housing; 


governor and overspeed-trip operate freely 


Flexibility to satisfy each application is the key to both 
the low operating cost and reliability of Westinghouse 
general-purpose turbines. Here’s how it is achieved. 
Variations in governor types, rotor and staging design 
are standardized for Westinghouse turbines. Inter- 
changeability of these standard components allows 
Westinghouse engineers to custom-assemble each tur- 
bine. This interchangeability, plus Westinghouse com- 
plete line of turbines, multi-stage to single-stage, brings 
greater accuracy in meeting your particular steam con- 
ditions, range of speed control, steam consumption and 


type of service. 
Low inventory investment 


Spare parts inventory for differing turbine installa- 
tions can tie up important capital. Standardization of 
Westinghouse turbine parts is an answer. Gland seals, 
bearings, valve parts and governor components have a 
wide degree of interchangeability. A minimum inven- 
tory then backs up many different Westinghouse tur- 


bine applications. 


Dependability from precision 
manufacturing 

Over 50 years of expanding turbine developments adds 
valuable experience and dependability to Westing- 
house design and manufacturing methods. Only those 
developments proved through years of actual service 
have been standardized. Skill and precision developed 
in manufacturing these components result in mechani- 
cal strength and construction which stand up longer 
under the toughest operating conditions. 


. . aa Saft 
... Plus protection designed to “take it 
Watch Westinghouse turbines stand up under tough 
endurance testing and you have an answer to their 
Positive protection results from 
joints 


ability to “take it” 
corrosion-resisting alloys and ball and socket 
used on exposed governor mechanisms. There are no 
close-sliding fits to become corroded or jammed. Gland 
rings are mounted in corrosion-resisting inner casings. 
The rotor shaft, too, is protected at the gland zones by 
a generous, metal-sprayed coating of stainless steel. 


you can 6 SURE...i¢ irs 


Westinghouse & 








Westinghouse to custom build each turbine for top operating 
economy. Mechanical governor shown gives accurate control 


and dual protection against overspeeding 


These standardized components for general-purpose, Type E 
turbines (5-1500 hp), are typical of the many parts that have a 
high degree of interchangeability between ratings. They allow 


This Type E turbine with the Westinghouse hydraulic orifice 
governor provides a wide speed range for drive applications 
such as fans and blowers. This is a direct-acting oil governor 
with hand speed changer for 3-1 speed adjustment. 


Here the Type E turbine rotor combines with the Westinghouse 
vertical oil relay governor to give the maximum in precise gov- 
erning. The exclusive oil reservoir bedplate means quicker in- 
stallation, simplified alignment, neater appearance. 


Next page, an answer for electric drive flexibility .. . > 





wis-wmes 
ALUMINUM 
ROTOR 


STRAIGHT-THRU 
VENTILATION 


LIFE-LINE “A” MOTOR 
DRIPPROOF ENCLOSURE 


PLANNING MOTOR DRIVES: 
New Life-Line “A” protection and stamina 
offer greater application flexibility 


Improvements in the new Life-Line” “A” motor line will answer your ques- 
tions about adequate motor protection for refinery drives. 

Compare enclosures for instance. In hazardous areas you naturally require 
the protection of the Life-Line “A” totally-enclosed, fan-cooled motor. And in 
those cases where you normally use a drip-proof motor the Life-Line “A” 
offers an improved enclosure of fine-grained cast iron. The straight-through 
ventilation design assures complete drip-proof protection regardless of 
mounting position. 

Improvements on the inside broaden the application flexibility of the 
drip-proof motor. Bondite stator insulation is fortified with silicone in homo- 
geneous suspension with the insulation varnish affording unusual protection 
against chemical and water vapors plus improved stability for longer life. 
Four-way sealed, pre-lubricated Life-Line ‘A’ bearings prevent dirt or mois- 
ture entering the bearing. They eliminate, too, the cost and time of greasing 
maintenance. 

Talk further with Westinghouse application engineers about your horse- 
power requirements. They'll help you select from a complete line of Life- 


Line “A” and Westinghouse synchronous motors. 


you can 6€ SURE... iF 17s 


MP-3035 


WHEN CAN WE START ON YOUR DRIVE PROBLEM? 


Whether you're planning steam, electric or both types of drive, call your 
local Westinghouse sales engineer. He's ready with complete engineering 
and service facilities to give you immediate help. Ask him, too, for any 
of the following literature or write Westinghouse Electric Corporation, 3 
Gateway Center, P.O. Box 868, Pittsburgh 30, Pa. 


FINE GRAIN 
CAST IRON 
HOUSING 


FORTIFIED 
INSULATION 


Add-a-part Panel for Westinghouse re- 
duced-voltage starters provides maxi- 
mum flexibility for process drive control. 
The panel is factory drilled with plenty 
of free-board area for on-the-spot mount- 
ing of additional timing, relaying or 
other control devices as required. 


The New Life-Line “A Motor 8-6154-A 
Life-Line Gearmotors B-5645 
Speed Reducers B-5646 
Complete Industrial Control B-6051 
Life-Line Starter B-5882 
AB-I Circuit Breaker B-5456 
Synchronous Motors and Control 68-5300 
Life-Line Motors (200-700 hp) 8-4731 
Large Induction Motors B-4739 
Preventive Maintenance Booklet 8-5477 
Iype E Turbines B-3896 
Type M Turbines B-3442 





VARNISH, SHELLAC AND PAINT 


MOTOR O!L AND GASOLINE (ADDITIVES) 


CHEMICAL FOR TENITE BUTYRATE USED FOR NEW PLASTIC PIPE 


For new customers...and 
bigger sales...specify 


34 successful years of leadership in serving industry 


Here’s why more and more industries in the 
paint, chemical and surface coating fields 
rely on Enjay. They know Enjay supplies 
a complete line of uniform, high quality 
petroleum chemicals, and assists in develop- 


ing new or improved products through 


105d 


chemistry...the products that win new cus- 
tomers and bigger sales 

For proved product results plus expert 
technical assistance, make it your business 
to specify Enjay. 


ENJAY COMPANY. INC. © 15 West Sist St., New York 19, N.Y. 


fora 

complete line 

of high quality 
petroleum chemicals 
PETROLEUM 


PARANOX 
PARATONI 
PARAFLOW 
PARAPOID 
VARADYNI 
VARATAS 
PETROHOT 
Methyl Ethyl Ketone 
Dewanxinw Aid 

hethy! bethe 
Isopropyl Ethers 
Keference buel 


SURFACE COATING 


PROHOTL, o1 
PROHOL® 
PROHOL o9 
Yso!l 


I 
I 
I 
A 


econdary Butyl 
econdary Butyl 
Isopropyl Acetate 
Acetone 

Methyl Ethy! Ketone 
Dicyelopentadic 
Bethy 

Lwcoper 

Naphtheni« 

luce Ooty! Ale 
Deeyl Aleohe 

I) tured Et 


CHEMICAL 


ETROWO! 
ETROHOL!L 
ETROHO! 
IAYSO! 

Iso Octyl Aleohol 
Deey!l Aleuhe 


Denatured bthy! 


! 
r 
Pp 
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..it’s Stringlone in the Rockies 


sure sign that the oil hunters are at work is the seismic string 

os “jugs” and cable used in recording shock waves from charges 
the seismic crews fire as they search for spots where oil might 
be found. The strings are busy in the Rockies these days and among 
the busiest are those from Shell Oil Company. The work of the 
seismic crews is one of the many costly operations undertaken in the 
continuous exploration for new oil fields to serve a nation 


that moves on petroleum 


SHELL OIL COMPANY 


For more dota on advert: e Cards, lost page 





WEDGEPLUG 


NON-LUBRICATED 
STEEL PLUG VALVES 


uaiity 


STOCKHAM 


_-, VALVES AND FITTINGS 


\ Write for 


STOCKHAM and 
WEDGEPLUG 
Catalogs 


_ 


\ 
on VALVE COMPANY, INC. 


NEW ORLEANS 25, LA. 
An Affiliate of 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT e@ BIRMINGHAM 2, ALA. 





is a remarkable valve, as 


U 


.. Lubricant goes in through 


grooves in the plug. {J . and body 


three things—it lubricates the seat. . 


.. to keep the 


this valve ‘is safer, because it can 


Fs 
because lubricant g 8 stops seepage 


S os e - * ” e 
because, by eliminating friction 


most valves. What kind of valve is it2 


by | ROCKWELL Manufacturing Company, 


oLeUM REFINER! 33, N lé 





~ you will quickly see when you look inside 


{A 


the stem — and is forced through 


_, In service, this lubricant does 


i 


—it seals off the seating area 3 .and it 























plug in position to turn easily. Consequently 
always be operated in an emergency, and, 
before it starts. It’s also more economical 


and abrasion, lasts much longer than 


Naturally, it's GX an aete el ae vey 


Canadian Licensee: 


Pittsburgh 8, Pennsylvania. cart. 
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ACCEPTED BY 





Underwriters’ : 


Laboratories 





Factory Mutual ; 


Laboratories 


... THE M-S-A COMBUSTIBLE 


GAS ANALYZERS 


These instruments, designed to continuously analyze and control 
potentially explosive and toxic hazards before they become critical, 
have been approved for installation right in the area where combustible 
gases Or vapors are present. Most components and complete assemblies 
of M.S.A. Combustible Gas Analyzers are listed by the Underwriters’ 
Laboratories for use in Class |, Group D locations. In addition, most 
of the possible assemblies are approved by the Factory Mutual 
Laboratories 

These instruments have proved their effectiveness in detecting leaks, 
warning of explosive concentrations before they become dangerous in 


Pipe Line Compressor Stations Natural Gasoline Plants 
Petroleum Refining Processes Propane Compressors 
Fuel Test Facilities MEK Dewaxers 
Petroleum By-Product Plants Benzol Recovery 


Write for complete details 


Wheith your. problem ? 


In addition to Combustible Gas Analyzers, M.S.A. or process control operation. Our years of know-how 
makes Carbon Monoxide Recorders, Oxygen Recorders, in these fields are at your service. We offer complete 
and Infra-Red Gas and Liquid Analyzers. Perhaps and experienced research facilities. Let us know what 
these instruments can help solve a gas hazard problem you need. We'll be happy to follow through. 


MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue, Pittsburgh 8, Pa. 

At Your Service: 76 Branch Offices in the United States 

MINE SAFETY APPLIANCES CO. OF CANADA, LTD 


i Toronto, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, 
4 Sydney, N.S. * Representatives in Principal Cities 
in Mexico, Central and South America 


f 
Coll the M.S_A. man on your every safety problem vl Cable Address: “ MINSAF” Pittsburgh 


his job is to help you 


For more data on Gdvertised products, use Readers’ Service Cards, last pags 





CoNQUERING 
THE COMPLICATED 


AN0 Tyscol ° , 2 
se of the new $50,000,000 Tuscola Between acetic acid and zeaxanthin is 
ynys 


All photos-ore ‘ Corporation 


plant of National Petro Chemicals a field of organic chemicals which can be 
———g tl produced from light hydrocarbon sources. 
ste te  _ —_— Organics ... such as those produced at the 

Tuscola, Illinois, plant of National Petro- 

Chemicals Corporation... require vast, com- 


plex production techniques and facilities. 


The job of supplying Tuscola’s complicated 
installation fell largely to J. F. Pritchard 
& Company, whose design, engineering and 
construction skills produced about 80% of 
the plant. This same proved ability can solve 


your complex installation problems. 


Industry’s Partner for Progress 


r. Pritchard «co 


. 
EnGtineetas ° cowstayu roes 


Dept. 355, 210 West 10th St., Kansas City 5, Mo. 


CHICAGO « HOUSTON « NEW ORLEANS « NEW YORK 
PITTSBURGH « ST. LOUIS « TULSA 


| SERVING THE GAS. POWER, PETROLEUM ANDO CHEMICAL INOUSTRIES 
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Start at the fir'ng rate in your process units allow a reasonable 
amount of air preheat (the higher the preheat, the more you'll save’) 
and look to the left for fuel savings. To convert that figure 
to cash move to the right to your fuel cost line, and check your 
savings directly below. 


The savings you'll discover for yourself are not fantasy, either. 
They simply prove why a Ljungstrom Air Preheater will pay for 
itself in eighteen months...a year...even nine months or less 
—in fuel savings alone! 


And that isn't all. When you add to this the increased production 
higher product quality decreased furnace maintenance 
typical of operations including a Ljungstrom — you'll see why the 
Ljungstrom Air Preheater can be the oustanding factor in your 
refinery for top economy and throughput. Write today for full details. 


The Air Preheater Corporation 60 cos: 42nd street, New York 17, N. Y. 
REEINER—! 
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gtt Our 
crtAlog 


BASIC SOURCE BOOK 


Watch for this sign for 


“| REFINING INDUSTRY 


Equipment—Materials—Processes 











Choose a product. You'll 
locate it easily, quickly in 


the Refinery Catalog. 





Hundreds of manufac- 
turers have filed their 
catalogs in this equipment 
information guide. The 
current Edition is more 
useful, more complete 


than ever. 


if al 3 
UNIVERSAL 


EQUIPMENT 
GUIDE FOR 


REFINERY 
BUYERS 





Published by Petroleum Refiner, P.O. Box 2608, Houston 1, Texas 
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CLAD STEEL RESISTS HIGH 
TEMPERATURE CORROSION 








High sulphur content of varying feeds in this 
catalytic cracking unit made corrosion resist- 
ance vital if maintenance were to be kept down 
lo meet this threat effectively and economically, 
the equipment engineers recommended the use 
of clad steel in construction. Type 405 stainless- 
clad steel vives effective corrosion resistance in 
the reactor, where temperatures range from 
In addition, in the lower por- 
Type 405 


stainless-clad stands up to sulphur corrosion at 


995° to 950°] 


tion of the fractionating tower, 


the 650°F. operating temperature 


Even though feeds vary from heavy vacuum 
gas oil to light gas oil, operation has been con- 
tinuous except for scheduled yearly inspection 
shutdowns since the unit went on stream over 
four years ago. Chances of an unscheduled 
shutdown or equipment failure interrupting 
throughput are reduced, and maintenance ts held 
to a minimum. The layer of stainless, perma- 
nently and integrally bonded to low-cost carbon 
steel backing plate, does the job of the expensive 
solid alloy. Clad steel eliminates the danger of 


VCC PLLC or crevice Corrosion 


A wide range of clad steel types makes it easy 
to meet your processing problems economically, 
Clad steel tanks and pressure vessels minimize 
first cost, have long, trouble-free life, will with- 
stand high pressures and temperatures, permit 
easy and economical field erection. A combina 
tion of versatile clad steels and modern fabricat 
ing techniques, teamed with sound engineering, 
will give you these benefits. Working in close 
coordination with your engineers and consult 
ants from the start, a qualified fabricator can 


tailor equipment to your exact processing needs 








PRODUCER OF THE 
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Type 405 stainless-clad steel in the lower 92 feet of this fractionating tower resists 
sulphur corrosion economically at 650°F. At even higher temperatures of 925° 
950° F. in the reactor, the same clad steel is used to resist corrosion 


tsk one of vour fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.’ Here—in full color and sound—are 
factual accounts of how clad steel equipment brings new economies. The 
story can suggest new ideas to everyone concerned with production 
efficiency. Or, contact Manager, Marketing Service, Lukens Steel 
Company, 681 Lukens Building, Coatesville, Pa 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~ MONEL-CLAD 


WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 


PETROLEUM REFINER 





The problem of getting a new plant on-stream...or 
an existing plant back on-stream after a shut-down 
..often depends on fast, well-coordinated engineer- 
ing, fabricating and delivery of process equipment. 
Lost time may run into thousands of dollars a day. 


The Importance of On-Time. Deliver 


That's why personal expediting is so important at 
sweco. Getting your equipment delivered on time is 
a personal responsibility of one skilled sweco engineer. 
He knows your time schedule. He follows ...and leads 

.and pushes your job through every stage: initial 
engineering ... shop fabrication and testing... ship- 
ment and delivery. He coordinates the work of 
sweco’s large staff of skilled process and equipment 
engineers ...on your job, He knows the progress on 
your job, from day to day, in sweco’s extensive fabri- 

cating shops. He answers to you for on-time delivery. 


WECO LEAN MEA COOLERS SWECO CONDENSER at 
used in Monoethanolamine system Standard Oil Company of 

for removal of carbon dioxide from fornia plant in Ei Segundo, 
rude f at the Brev dense cat cracker vapors 


Chemi Calif gasoline, using water as 


con 
ydrogen gas 
ils plant in Brea 


Sweco has more than 30 years experience in engi- 
neering and fabricating heat exchangers, pressure ves- 
sels, towers and other process equipment ...of carbon 
steel and alloy metals... for big and not-so-big cus- 


tomers...in many process industries...in all parts of 
the world. 
you: Design and workmanship, tops. Reliability, none 
better. But a standout quality of sweco service is per- 
sonal expediting and on-time delivery. On your next 


job, consult sweco. Send for brochure giving details of 


Talk with any sweco customer and he'll tell 


SWECO produc ts and services. 


December, 1954—-PretTroceum REFINER 
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SWECO ABSORPTION PLAN’ 
TOWERS and SWECO heat «x 
changers were recent! put into 
use at this Shell Oil Compar i 
sorption plant in B ( or 


SWECO 


es 


i 4 1 i. 


SWECO HEAT EXCHIANGERS 
ire used in crude oil distillation, 
thermofor catalytic cracking, cat 
alytic reforming and polymeriza- 
tion at this General Petroleum 
Corp. refinery at Ferndale, Wash 


Southwestern Engineering Company 


Engineers and Constructors 
Manufacturers 

Serving the process industries 
4800 Santa Fe Avenue 
18, Calif., Dept. PR-124 


LOwan 8-262 


Los Angele 


Cable Addre SWECOLA 


SWECO PRODUCTS 

Heat Exchangers 

Custom fabrication of 

all types of steel, aluminum 
and special alloy vessels for 
the process industries 
Screen Separators 
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ECEM Bulletin 1062 Type ZHS 
2300-volt Motor Starter in Type VIII 
enclosure for Class I, Group D batz- 
ardous atmospheric locations. 


Motor Starters . . 


HELP BOOST PETROLEUM PRODUCTION 


@ For maximum protection in hazardous locations, all 
connections, terminals and arcing parts of these Type ZHS 
Motor Starters are oil-immersed. In addition, oil-immer- 
sion keeps the mechanism thoroughly lubricated and pro- 
tected against corrosion . . . eliminates the need for frequent 
inspection or maintenance. 

These motor starters have self-contained, adjustable 
overload relays with inverse-time-element feature which 
protects motors from overheating as a result of overload, 
loss of one phase or failure to start. Of combinativn type, 
these relays assure instantaneous trip on heavy overloads 
or short circuits. 

EC&M Type ZHS Starters for 2200 to 5000-volt motors 

are built in 50,000 KVA interrupting capacity and in 

the VALIMITOR (volt-ampere-limitor) style for use 

on power systems having infinite KVA. 

Throughout the petroleum industry, EC&M Motor 
Starters are providing continuous safe service . . . help- 

ing to boost petroleum production. 


Write for Booklet 1062 describing ECGM 
2200-5000-volt motor starters 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET ° CLEVELAND 4, OHIO 


For more dato on advertised products, use Readers’ Service Cards, last page PetTroLEUM REFINER] ol 





FOR REALJ SAVINGS 


IN WELDED BRANCH FITTINGS 
SHARP PE ILS SPELL... 


y WLLDOLETS 


$700 was saved because Weldolets were 
used on the welded header shown at left 
(Actual on-the-job photo.) 

Weldolets are available in all principal cities 


from selective warehousing distributors. 


WELDING FITTINGS DIVISION 


FORGE & TOOL WORKS 


721 MEADOW ST., ALLENTOWN, PENNA 


REEINER For more data on advertised products, use Readers’ Service Cards, last poge 





POLYRAD 
CONTROLS 
ACID CORROSION 


all around the refinery 


From crude units to gas plant areas, Hercules 


Polyrad controls corrosion, helps maintain 


é throughput increases heat transtes reduces 


metal los ind cuts down time for maintenance 


A filming amine inhibitor, Polyrad forms a protective 


molecular film that safeguards refinery equipment from 
hydrogen-ion attack by organic and inorganic acids 


Developed through Hercules 


peciheally designed to control corrosion at low pH and 


research, Polyrad = was 
itis hivhly efleective over the entire pH range eneoun 
tered in refinery operations 

Polyrad is quickly available from stocks located stra 
tevically throughout the nation. One of our technical 
repre entatives will he vl ul to work with you in evalu 
ting Polyrad under your operating conditions. For 


widitional data, write Hercules 


GAS PLANTS.. 


CUTS DOWNTIME Ry helping to maintain throu hput and redu 
Polyvrad keeps down time for maimtenance to a 
place ‘ retitnet wit 


oblen 
Naval Stores Department 
HERCULES POWDER COMPANY 


976 Market St., Wilmington 99, Del 


For more date on advertised products, use Readers’ Service Cards, last page 


CRUDE UNITS... 


a <r 


A PLUS FEATURE of Polyrad through the refinery is its detergent 
wtion which loosens iron sulfide and other seales so that they 


can be removed in the fluid stream. 


= 


POLYRAD PROTECTS many types of refinery equipment from hy 
drogen-ion attack. [tis useful in condensers, distillation columns 
ind heat exchange 


POLYRAD 


FILMING AMINE INHIBITOR 


re boiler 


Perroteum REFINER 
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Continuous-Thread Stud Minimizes Down-Time 


in High-Temperature Bolting 


To be sure of economy tn high-temperature, high 
pressure bolting applications, you need a stud with 
plenty of stamina at the operating temperatures 
one that minimizes down-time for long periods of 
tume. That's why tt pays to use Bethlehem’s con 
tinuous-thread stud 

The Bethlehem Continuous-Thread Stud ts 
economical for high-temperature 


boltung because it does such an effective job of 


high-pressure 


minimizing stress concentrations. The stud has no 
point of thre ad runout. ¢ onseque ntly, when stresses 
do occur, they can't concentrate at any one point 


to cause early failure, but instead are effectively 


1954—PetrroLceuM REFINER 


distributed over the stud’s full working length 

The Bethlehem Continuous- Thread Stud ts made 
of alloy steel, and is furnished heat-treated. It 
meets the requirements of ASTM Specification 
A-193, and comes in a wide range of sizes, many of 
which are carried in stock 

The nearest Bethlehem office 1s always ready to 
answer your questions about heat-treated alloy 
studs for difficult bolung applications. Or write 


direct to us at Bethlehem, Pa 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Bethlehem Bolts and Nuts « 
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THE NEW 


First and only 
approved lighting for 
hydrogen areas’ 








PROVIDES Underwriters’ Laboratories approval for all hazardous areas; only units 
approved for class I, groups A & B. (acetylene, hydrogen, manufactured gas) 


PROVIDES absolute, not relative safety. Only fully explosion-proof lighting available. 


PROVIDES interior air pressure 15 psi areater than surrounding gas atmospheres and 


prevents entrance of any gas, paint vapors, dusts, etc. Air pressure is self-contained 


and lasts life of lamp 


ELIMINATES breathing and seepage occurring in all ‘‘explosion-proof’’ and ‘‘vapor- 


proof" units. 
ELIMINATES explosions which occur by ignition of seeped-in gases, dusts, etc 


ELIMINATES explosions during moment of damage. Air Pressure units extinguish 


automatically at 3 2 psi. 


P-101 100 watt portable; air pressure 
type; air and water integrity; silicone 
lens gasket; rated 450°F; heat resistant 
and tempered lens; removable shield 
4000 hr. lamp; wt. 8'% Ibs; first 
static-free cable available for portable 


floodlights PS-102 200 b/ d 
APPROVED CLASS |, GROUPS A, B, C, D ; it laces 





Platforming 
Hydrofining 
Catforming 
Unifining 
Hydroforming 
Houdriforming 


Ammonia 
and other 
petrochemicals 
involving any 
hydrogen 


$L-200 150, 200, 300 watt pendant 
fixture, air pressure type; air and water 
integrity; 2500 hr. lamp; rated 450°F; 
heat resistant and tempered lens; 
corrosion and weather-proof; max. temp. 
80°C; silicone lens gasket 

APPROVED CLASS |, GROUPS A, B, C, D 
CLASS Ii, GROUPS E, F,G 





*Hydrogen classified Class |, Group Rf, 
(National Electric Code) 


P-101 on dolly stand for Truck, 
Automotive, Airplane Maintenance, etc. 


Write for descriptive catalog to: 
AIR PRESSURE LIGHTING DEPT. 


Safe Lighting Inc. 


91-03 Astoria Bivd. / Jackson Heights, N. Y. 





Fenwal first 


to apply 
thermistor 


principle to 
indicator- 
controller 
design 


1. A GREAT STEP FORWARD. In the new Series 
560, Fenwal engineers have developed the first 
Indicator-Controller to use a thermistor as the 
sensing element an instrument whose many 
new advantages make it an outstanding value 
for both industrial and laboratory applica- 
tions. For example, a selector switch permit 

either time-proportioning or on-off control, 
with response accuracy being well within 
0.25% of full seale. And its much greater sim 

plicity, excellent stability and ease of main- 
tenance are typical of the Fenwal engineering 
that has sparked so much progress in the field 
of temperature control and detection. 


2. NO RESISTANCE BULB, NO THERMOCOUPLE. Instead, the 
Series 560 employs a super-sensitive thermistor, hermetically 
wealed in glass and encased in a stainless steel tube. This new 
vensing element not only probes temperatures from 200° to 
600°F with closest accuracy; it also simplifies operation and 
maintenance by eliminating complex circuitry. Easily ad- 
justed to any desired differential 


3. GET THE WHOLE STORY. Get all the facts on the exceptional 
accuracy, stability and ease of maintenance of the new 
Series 560 Indicator-Controller. You'll find our compre- 
hensive bulletin MC123 on this ahead-of-the-parade in- 
strument well worth reading. For your copy, write to Fenwal 
incorporated, 1012 Pleasant Street, Ashland, Mass. 


Controls Temperatures 
... Precisely 


For move data on advertised products, use Readers’ Service Cards, last page 
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BUBBLE CAPS 


and RISERS 
a 





¢ ALUMINUM + STAINLESS STEEL, any 
¢ BRASS chrome-nickel or 
* COPPER straight chrome type 
* NICKEL * STEEL, carbon 











a / 
Y 
Y 
Y 
Z 
% 


~ | 


ZZ. 
call to save them design and delivery time. PSC 
. e bubble caps are furnished for all methods of 
eee and Without Die Cost tray assembly. Special caps furnished to order. 
Send blue prints or write as to your needs. You 
will find, we believe, the largest compilation 
of engineering data on bubble caps and 


risers in PSC 
catalog 52. 


Being entirely unassociated with any metal producer, PSC 
regularly fabricates the complete list of ferrous and non-ferrous 
metals and alloys normally available today. At PSC you can order 
processing equipment in the one particular metal which best meets 
your specific heat and corrosion requirements. Service records of 
fractionating towers, for instance, show that this PSC advantage 
repeatedly results in better life/cost ratios of bubble caps. Send for o. 
Quotations on alternate metals are always available at PSC. Process ; 

With dies on hand for about 300 standard styles Equipment [ f 
of bubble caps and risers, PSC is in a position not Ps, CATALOG | » [ 


only to save many customers the cost of dies but also §2 > 


THE PRESSED STEEL COMPANY 
of WILKES-BARRE, PENNSYLVANIA 
Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
wv ww wv OFFICES IN PRINCIPAL CITIES «+ xv w 


“_ 
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How A. O. Smith 
Texas polymerization 


REACTORS, HEAT 


oo installation shows that A. O. Smith 
service extends far beyond the usual sup- 


plying of vessels and exchangers to order. 
Here, our metallurgical research served to 
prescribe the chemical specifications used by 
the customer to improve the corrosion-resist- 
ance of specific reactor linings. 

A. O. Smith supplied special pressure vessels, 
as well as five different kinds of heat exchangers 
for the phosphoric acid polymerization unit. 


Per more data on advertised products, use Readers’ Service Cards, last page 


METALLURGICAL 


This typical example shows why the petro- 
leum, petro-chemical and chemical industries 
bring their pressure vessel and heat exchanger 
problems to A. O. Smith. 

Investigate A. O. Smith’s performance in 
terms of your own processing needs. Write our 
nearest office. We'll be glad to give you 
detailed information about A. O. Smith pres- 
sure vessels and heat exchangers, engineering 
and research. 
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serves refineries 
unit uses 
EXCHANGERS AND 
RESEARCH 


A~IN, | 
).)™. EXCHANGERS 
~ " 


Three A. O. Smith reactors with type 316 By The unit has 21 A. O. Smith heat exchang 
ELC lining are the heart of the unit. De ers. These include reboilers, condensers, 
signed for operating pressures of 640 psi, coolers, heaters and exchangers, ranging in diam- 
the vessels have 102-in. ID. . . are 58 ft. eter from 15 to 51 in. We make all types of heat 


long with 2%, in. wall thickness exchangers required by a petroleum refinery 


Through research “| ...@ better way 


AO.Smith 
ae. Pe Ce ee a ee ee a Oe 


MILWAUKEE * HOUSTON +-LOS ANGELES 


Glascote Products, Inc., Cleveland, Ohio 


Broader service through Glascote — For more than satereationsl Bivisien: Uilasehes 1 


20 years, our subsidiary, Glascote Products, Inc., Cleve- 
land, has been serving the process industries. Glascote 
can supply you with corrosion-resistant laboratory and 
pilot plant reactors single-shell or jacketed storage 
tanks. .double-jacketed condensers... columns. 
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Positive ; 
Identification 


Ss fingerprints offer positive 

identific auon, so the design fe atures of G- 

Sections distinguish them from all other typ 

heat exchan crs. They are yositively G- R. 
& I 


individual 
R Twin G- Fin 





Just as a persor 


<s of 





Simplest Head Closure 
Easy Maintenance — Fewer Parts 


This design provides greater ease of installation, as has been 
proved in the service of more than 70,000 G-R Twin G-Fin 
Sections on a greater variety of condensing, cooling, heating 

and heat exchange services than any other design on the market, 


To Remove Element— 
Take off shell cover (1) 


Loosen and remove cone plug lock nut (2) 
Loosen and remove union nut (3) 
Remove element (4) 


To Replace Element— 


Insert element (4) 

Replace and tighten cone plug lock nut (2) 
Replace and tighten union nut (3) 
Replace shell cover (1) 


oer eT@-., 


Domed Shell Cover 


This type of shell cover is particularly rugged, 
yet weighs only 17 pounds for the small sections and 
43 pounds for the standard high capacity sections. 


THE GRISCOM-RUSSELL CO. 
MASSILLON, OHIO 


HEAT TRANSFER APPARATUS 


For more data on advertised products, use Readers’ Service Cards, lost page PeTroLeum REFINER—lI'ol. 33, No 





Corrosioneeri 


Quick facts about the services and equipment Pfaudler 


offers to help you reduce corrosion and processing cost. 


ng News 





Published by The Pfaudler Co., Rochester, N. Y. 





Junior-Sized Synthetic Detergent 


Plant Permits 


Experimental 


or Small-Scale Production 








OODECIL BENZENE 


To meet the growing demand for a 
small-scale alkyl aryl detergent 
plant, Pfaudler now offers a complete 
pilot plant, priced less than $8,000. 

You get every basic part, includ- 
ing piping, fittings, and instruments. 





INCONEL was used in this assembly 
= solvent recovery. See article (right 
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SMALLEST SYNDET PLANT by Pfaud 


uses the 
and 


economically 
both sulfonation 


ler, this assembly 
reactor for 
neutralization 


No welding is required on the piping. 

All items are glassed or stainless 
steel. This system will produce up to 
400 \bs. of finished detergent slurry 
in an 8-10 hour day. With the addi- 
tion of a second reactor, semi-works 
production is possible, producing 
about 2,000 Ibs. of high active de- 
tergent slurry in a 24-hour operating 
day. 

Many plants are now saving 
money by producing their own de- 
tergent. Perhaps this low-cost ‘“‘all 
in-one”’ plant is the most convenient 
way for you to begin this practice. 
Write us today for further details. 





First 
Column 
Ever 
To Have 
a Family! 


They said it couldn’t be done. They 
said every glassed steel column had 
to be a custom job, built to meet the 
customer’s special requirements. 

But Pfaudler wondered about 
that. Wondered why all these “spe- 
cial”’ features couldn’t be insisted an 
standard. Wondered if a standard 
design wouldn't cut the cost, speed 
the delivery, increase the flexibility 
of Pfaudler glassed steel columns. 

Out of all this pondering came the 
new standard family of glassed steel 
columns, first in the world. From the 
2-inch (diameter) “‘baby”’ column to 
the 48-inch “grandaddy”’ tower, in 
any desired length, you can now 
expect fast delivery, and the flexi- 
bility of standardized components. 
Yet you still get the corrosion re- 
sistance and working strength of 
glassed steel! 

For more information about stand 
ard glassed steel columns, write us 
today. 


Super Market for Chemical Equipment 


Vast choice of materials gives corrosioneers 
a free hand in solving your process problem, 


Besides stainless steel and glassed 
steel, Pfaudler corrosioneers have a 
complete selection of alloys to use in 
solving process equipment problems. 

Hastelloy, monel, nickel, inconel, 
aluminum, titanium through ex- 
perience with hundreds of corrosion 
applications, Pfaudler knows just 
which alloy will best suit each situa- 


tion. You can be sure of exactly the 
material of construction that will do 
the job best, because Pfaudler has 
no “favorite sons.”’ 

If you’ve a process equipment 
problem involving corrosion, con- 
tact your Pfaudler representative for 
an unbiased analysis of your needs 
or drop us a line today. 


For more dota on advertised products, use Readers’ Service Cords, lost page 97 





0O Furfural 
Lehects 


BUTADIENE 


QO Furfural is the principal extractive distil- 
lation agent used in the purification of 
butylenes and butadiene. Furfural alters the 
relative volatility of the C, hydrocarbons and 
thus facilitates the low cost separation of these 
important synthetic rubber raw materials. 


Furfural’s stability and ease of recovery keep 
losses at a low level; recent estimates place 
them at 0.005°% of the furfural circulated. This 


low loss when combined with furfural’s low 
cost results in a very economical separation. 


Furfural is available to industry in large 
amounts. Its selectivity, stability, ease of re- 
covery and availability led to its selection for 
use in plants built during World War II to 
alleviate the country’s critical rubber shortage. 
Ten years of operating experience have shown 
the wisdom of that choice. 


Write for information on furfural extractive distillation 
and Bulletin 203 listing physical properties of furfurcl. 








co he Quaker Qals @mpany 


340F The Merchandise Mart, Chicago 54, Illinois 
Reom 540F, 120 Wall St., New York 5, N. Y. 
Room 440Ff, P. O. Box 4376, Portland 8, Oregon 
In the United Kingdom: Imperial Chemical Industries Ltd., Billingham, England 
In Evrepe: Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlonds; Quaker Oats (France) S. A., 3, Rue Pillet- Will, Paris IX, France 


in Australia: Swift & Company, Pty., ltd., Sydney ¢« 


For more data on advertised products, use Readers’ Service Cards, lest page 
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In Japan: F. Kanemotsu & Company Ltd., Tokyo 
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TECHNICAL REPORT 







SUBJECT: 












ECONOMICS OF 
ELECTRICAL DESALTING 





100% per year - 










RESEARCH FILES OF 
HOWE-BAKER CORP. 










SECOND OF FIVE 


2. REDUCED MAINTENANCE 


The first summary report in this series pointed out the significant increases 















in capacity that can be realized from the removal of water charged with the crude to a - 
distillation unit. Since water requires ten times as much heat for vaporization as os 
does oil, then the water removed with electrical desalting can be replaced with oil in a xis 
ratio of 10:1, making possible important capacity increuses. Further increases accrue x 
from the reduction of downtimes for exchanger cleaning, such that a net credit of 4.6¢/bbl ee 





is realized for additional crude capacity. 





But, of course, this is only a part of the story. All crudes contain a significant 
quantity of salt, inorganic solids, ashes, etc. These materials will deposit on the walls of 
exchanger tubes, the bottom 4 or 5 trays of towers, in transfer lines, and furnace 
tubes and headers. It has been established that the damage, by attrition, to ee 
furnace headers is significant. Essentially all of these solids are removed by electrical 
desalting, with corresponding important reductions in maintenance expense. 








The present day emphasis on reducing maintenance costs dictates that this important 
credit receive the most careful attention. The credits accruing from reduced maintenance 
have been computed on a highly conservative basis and, admittedly, are on the 
low side. Not included in the economics are “incidental” credits such as those resulting 
from improved heat exchange in the cleaner exchangers. 







Before-and-after maintenance records have been carefully examined over a 
period of years. These studies show minimum credits from reduced maintenance 
will average 1.1¢/bbl of crude charged to distillation. 










SUMMARY OF CREDITS Write today for your copy of the complete report to 








c/Bbl 
1. Increase Crude Capacity 4.6 SPECIALISTS IN PETROLEUM EMULSIONS 
¥ 2. Reduce Maintenance 1.1 
3. Improve Cracking Yields 1.6 
4. Reduce Corrosion 0.6 
5. Increase Tank Capacity. 0.2 HOWE-BAKER CORPORATION 





Total Credits 8.1] ESPERSON BUILDING HOUSTON, TEXAS 






OVER 1,000,000 BARRELS OF CRUDE PROCESSED DAILY BY THESE HOWE-BAKER CUSTOMERS 






a fia, (ce ( Pa 
Ne «= a be oO Guat) »Sinocae 
o> res 






ipa 
he. 


i 4 0 ae ; - * 
Lo tae Een 
tae iN. hws 


phon 





SCALE REMOVED FROM PULP LINE 


IN TWELVE HOURS 


Chemical cleaning restored peak capacity 
to 875 feet of 8-inch process line 


Production in thi 
slowed 
reduced the capacity of an &87/5-foot 


paper mill h vl to be 
down because pulp de posit 
lurry line The seale, averaging | 

thick, in effeet had changed the 


bine hie 


B-inch diameter line into a 5S-ineh om 


‘ illed on the job, 


in analysis of the depo its and 


Dowell engineers 


rrvaacle 
prepared chemical solvents to remove 
them. The engineers then pumped the 
solvents into the line through regular 


connections. There was no dismantling, 


nor was it necessary to dig upany of this 


partly buried line 


DOWELL SERVICE 


The job was come 


ple ted in twelve hours. After the clean- 
ime. the « pacity of the line was again 


sufficient to handle even peak loads. 


Let Dowell chemical cleaning methods 
hie Ip you increase the efficiency of lines 


and = equipment—boilers, evaporators, 


tanks—in your plant. Call a 


re pre 
entative from the nearest of over 130 
Dowe iI ofl cs He will he glad lo dist uss 
your maintenance cleaning problems 
with you and make estimates without 
If you prefer, write directly 


Tulsa 1, 


obligation 
to DOWELI INCORPORATED, 


Oklahoma, Dept. L-31 


chemical cleaning service for industry 


for more data on advertised products, use Readers’ Service Cards, last page 


Lxperienced engineers do the job for 
you using Dowell-designed pumping 
and control equipment. They apply 
solvents cls to the technique 
deman¢ the job: filling, spraying, 
Jetting, ling or vaporizing. 


<—lo 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 














WESTON all-metal THERMOMETERS 


(with Multiple Helix") 


Here's another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 


bein 





all this long life. 


Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, corduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 

WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey 


*This WESTON-made sens- 
ing element is the more 
costly, non-sagging, multi- 


ple-helix. Carefully aged 
over a broad temperature 
range for long periods, it 


assures better accuracy, 
over a longer life. 


H 
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Sun Oil Company Puts New BaW 


‘CO’ BOILER 


On Stream at Toledo 


Waste heat at Sun Oil Company's Toledo, Ohio, refinery is being put to work to 
generate some 50,000 pounds of steam per hour. Add this to the 140,000 Ib per 
hour generated from conventional fuels, and the total output of this B&W 

core$e wEnexite Boiler is 190,000 Ib per hour; steam to run compressors and other 
“cat cracker” auxiliaries efficiently. 


When the catalytic cracking unit is on stream, the CO Boiler is fired with the 
exhaust gas from the catalyst regenerator in combination with fuel oil or refinery 
gas. The sensible heat and combustible carbon monoxide and any unburned hydro- 
carbons in the catalytic gases, exhausting from the regenerator of the cracking 
unit at a rate of 150,000 Ib per hour, are used to produce 50,000 Ib of steam per 
hr in the CO Boiler, instead of being expelled as waste gas. When the catalytic 
cracking unit is shut down, the CO Boiler, oil-fired, is available to operate as 
a conventional boiler, supplying steam whenever it’s required. 


Sun Oil has spent well over $1,000,000 in order to improve the surrounding atmos- 
phere as much as possible by eliminating smoke and recovering valuable heat 
otherwise lost. This fuel saving is expected to amortize the investment in approxi- 
mately four years. 

This major stride in “putting waste heat to work” is the result of close cooperation 
be: ween Sun Oil Company, Gilbert Associates, and The Babcock & Wilcox Com- 
pany. Confidence in this project has resulted in the ordering, by Sun Oil Company, 
of two additional boilers from B&W for burning waste catalytic gases. 

There are now three CO Boilers in operation—all Babcock & Wilcox. Let us dis- 
cuss with you the working advantages of the CO Boilers and give you additional 
details. The Babcock & Wilcox Company, Boiler Division, 161 East 42nd Street, 
New York 17, N. Y. 
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General view of Houdriflow Catalytic Cracking Unit at Toledo. B&W CO Boiler is in foreground. 
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HOW Stainless Steel helps maintain 


SIMPLIFIED FLOOR DIAGRAM of PLAINS PLANT 


‘yi b\w -) — 


Fractionation Vapor Recovery Catalyst Coses Preheater Butane Storage 
Extractive Distillation 


—~ BUTYLENE PURIFICATION ~~! BUTANE DEHYDROGENATION —~| 


BUTYLENES 
EEE mR ay 


-whWwin--tre! 


Butadiene Storage Fractionation Vapor Recovery Reactors Petro-Chem Preheaters Butylene Storage 
Extractive Distillation 


BUTADIENE PURIFICATION ——-|-—— BUTYLENE DEHYDROGENATION —| 

















Uninterrupted butadiene production 


break BUTYLENE PURIFICATION —furfural absorbers, 
bubble caps, risers and lining at the base of fractionating 





JETROCHEMICAL processing is like a chain . 
a single “link” and the entire operation may come 

to a halt. That’s why the most careful attention must be towers. 
paid to the materials from which key equipment is made BUTYLENE DEHYDROGENATION ~— internals of 
That’s why Stainless Steel plays such an important role the feed preheaters and steam superheater, valves to 

The flow diagram shows the stages in producing buta catalyst harps, catalyst harps, valves and fans. 
diene from butane at Plains Plant, Borger, Texas, oper BUTADIENE PURIFICATION -~ lining of evapora 
ated for the Government by Phillips Chemical Company, tor, agitator piping, rerun stripper and numerous valves. 
wholly owned subsidiary of Phillips Petroleum Com Some of the Stainless Steel in this plant was made by 
pany. And here are the applications of Stainless Steel in United States Steel—some came from other sources. But 
the various stages: whatever its source, Stainless Steel’s strength at elevated 

BUTANE DEHYDROGENATION — tubes in the temperatures and its superior resistance to corrosion 
preheater, lines to catalyst harps and their headers, and made it a wise selection. In every case, the operating con- 
the catalyst harps themselves. (In this stage, there are ditions determine the exact composition of the Stainless 
275 Stainless catalyst harps, each weighing 1800 used, 
pounds.) Other uses include valves, fans, and, in the There is a grade of perfected, service-tested USS 
regeneration gas blower, turbine blades, nozzle rings and Stainless Steel suitable for every application. Our rep- 
small valves. resentatives will be glad to work with you in determining 
the grade best suited for each individual job 
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Furfural rerun unit. The stripper at the extreme left is lined with Stainless and has five trays of the same material. The evaporator located 


to the left of the flare is Stainless Steel, too 


UNITED STATES STEEL CORPORATION, PITTSBURGH AMERICAN STEEL & WIRE DIVISION, CLEVELAND . COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
MATIOWAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


JNITED STATES STEEL EXPORT COMPANY, REW YORE 


SHEETS - STRIP - PLATES - BARS - BILLETS PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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FOR ACCURATE 
POSITIVE VALVE 


POSITIONING 
TENS OF THOUSANDS IN USE 


FEATURES 


@ COMPACT SIMPLE 
paelete) 38) 
@ 5 YEARS FIELD SERVICE 


@ EASILY ADJUSTABLE 


@ FORCE BALANCE TYPE OF 


POSITIONER 


TECHNICAL DATA 


TEST 


INSTRUMENT PRESSURE SENSITIVITY 
CONTROLLING PRESSURE CHANGE 
PRODUCE 2 (85 TO 15 UBS TO 


STEM MOVEMENT SENSITIVITY 
AMOUNT STEM CHANGE TO 
PRODUCE 2 18S TO 15 LBS 
TO DIAPHRAGM 


SPEED 18] 
TIME IN SECONDS 
FOR FULL TRAVEL 


LAG 
ERROR IN POSITION AT 
9 LBS. CONTROLLER PRESSURE 


EFFECT OF VARIATIONS 
— 
SupPty 





AiR PRESSURE 


CHARACTERISTICS 
CONTROLLED P VS DIAPHRAGM P 


COMMENTS 


AIR CONSUMPTION NORMAL 
9 LBS DIAPHRAGM PRESSURE 





FOR COMPLETE DETAILS 


LEAOS THE INDUSTRY 


| 
: 


@ AVAILABLE WITH OR WITH- 
OUT BY-PASS 

@ USABLE AS REMOTE POSI- 
TION INDICATOR 


@ FOR DIRECT OR REVERSE 


ACTION VALVES 


NEEDED TO 
DIAPHRAGM 


TRAVEL 


2 TRAVEL 
TRAVEL 


1 
2 


TRAVEL 
TRAVEL 


TRAVEL 
TRAVEL 


WRITE 


IN 








FOR BULLETIN 


RESEARCH 


FISHER 
_ TYPE 3500 


007 \8 


00037 AVE 


0015 AVE 


12 12 SEC 
42 TO 48 SEC 
72 SPC TO 96 SEC 
105 TO 126 SEC 
00006 AVE 
0 001 AVE 


O11LB PERS CHANGE 4 
O11B PER 5S 1B CHANGE 
| 


LINEAR 


STABLE 
ADJUSTMENTS 
ALL EASY AND SIMPLE 


FISHER 


GOVERNOR COMPANY 


150 CU FT HR 


—€-3500 


ya 


Marshalltown, lowa 


FOR BETTER PRESSURE CONTROL 
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40,000,000 
POUNDS 
of Phenol’ Annually 
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Standard Oil Company of California now is making pure phenol 

and acetone from cumene by a new process at its Richmond, 

California Refinery under license from Hercules Powder Company. 

Acting as Process Consultants and Constructors, 

Stone & Webster engineering Corporation worked 

closely with the engineers of Standard Oil, who 

prepared the process and mechanical designs. The 

Write or call us for information plant was completed ahead of schedule and operated 


9 he our experience » h : a annie 
whbvndmdin. ime tee To ee 
of assistance to you. : 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 
( ig Pitt rgh Houston San Fra J \ 





Gator. 


TRANS 
_. the <h 
in industry 


CHOOSE WAGNER 
UNIT SUBSTATION 
TRANSFORMERS 
tor alway’ 


dleperdable power... 


This 


Substation 


Here's dependability at work! 
Wagner 


Iranstormer feeds the catalytic 


liquid-filled unit 
unit at 
Phe Carter Oil Company refinery in 
Billings, Montana 


You'll find hundreds of Wagner 
de- 


pendable power, in spots where failure 


Iranstormers, furnishing always 
would incur great cost, because Wagner 
their 
a reputation 


Transtormers are known for 
unfailing dependability 


backed than 


transtormer building experience. 


by more sixty years of 


Wagner Unit Substation Transform 
ers, both liquid-ftilled and dry-ty pe, are 
carefully designed to meet distribution 
Both 
dry-type unit substation transformers 


requirements liquiid-filled and 
are built in ratings through 2000 kva, 
15 kv and below 


type and rating that exactly meets your 


you can choose the 
This 
load-center distribution requirements 

Bulletins TU-13 and TU-56 give full 
information. Your nearby Wagner 
engineer can help you solve your load- for the 
center problems. Call the nearest of our 





42 branch offices, or write us. 


750 kva, 2400 
filled Wagner Unit Substation 
at The Carter Oil Company, Billings, Montana retinery 
connected to switchgear in the adjoining building 
installed by The Fluor Corporation, Ltd., Engineers and Constructors 


s~ HIGH _ 
VOLTAGE 











H160Y to 480 volt, 60 cycle, three-phase, liquid 


Transformer feeds the catalytic unit 
It is throat 
Purchased and 


Petroleum, Chemical and Power Industries, Los Angeles 
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BRANCHES AND DISTRIBUTORS 
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WAGNER 


6458 PLYMOUTH AVE. ST.LOUIS I ». USA 


ELECTRIC MOTORS 


TRANSFORMERS 


ELECTRIC CORPORATION 


INDUSTRIAL BRAKES 
AUTOMOTIVE 


BRAKE SYSTEMS— 
AIR AND HYDRAULIC 


IN ALL PRINCIPAL CITIES 
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Ai Yorkmesh DeMisters, Entrainment 
Separators and Mist Eliminators 
A bulletin describing the clean separation be- 
tween liquid and vapor in all types of process 
vessels by means of Yorkmesh DeMisters. In- 
formation covers construction, types, opplica- 
tions, engineering data and installation in- 
structions far improving the performance of 
distillation equipment, gas 


vacuum towers, 


absorbers, flash drums, knock-out drums, 
scrubbers, and evoporators through the use 
of wire mesh entrainment separators ond mist 


eliminators. 


Solvent Extraction 


A bulletin presenting principles of operation, 
typical applications and engineering date on 
standard laboratory and pilot plont York- 
Scheibel multi-stage extraction units which are 
highly efficient and practical for both simple 
counter current and fractional liquid extrac- 


tion 
“Performance of Wire Mesh 
DeMisters” by: Otto H. York 
Reprint of paper presented before A.1.Ch.E. 


mesh 


the 


describing the performance of wire 


demisters. Presents case histories from 
chemical, petroleum and petrochemical indus- 
tries which show how wire mesh demisters, 
are being used to eliminate overhead losses 
and increase the quality of the overhead 
product, while permitting operation at vapor 


velocities which would otherwise be excessive. 


4) Bulletin 16 


“Clean Separation with Yorkmesh 
DeMisters”’ 


Bulletin 16 provides a detailed technical ex- 
planation with photos and schematic dia- 
grams of the construction, types and applica- 
tions of wire mesh demisters used to insure 
cleon separation between liquids and vapors 
in vacuum towers, distillation equipment, gas 
absorbers, scrubbers, evaporators, knock-out 
drums and steam drums. Also incivded in this 
bulletin is @ discussion of the York-Scheibe! 


liquid-liquid Multi-Stage extraction column 
which is highly efficient and practical for both 
simple counter current and fractional liquid 


extraction. 


FILL OUT & MAIL COUPON 
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© case study 1001 
“Entrainment Elimination Gives 31 °/, 
Capacity Increase” 
Detail case study showing how the installo- 
tion of a stainess steel wire mesh section in 
on asphalt vacuum still at the Sinclair, Wyom 
ing 
stopped entrainment and increased capacity. 


refinery of Sinclair Refining Company 
The account describes how the wire mesh in- 


stallation wos made and includes complete 
dato on operating conditions before and after 


installation. 


Case Study 1002 
“Catalyst Poisoning Reduced 90°/,” 


Case Study 1002 shows how the installation 
of a wire mesh demister pod in a vacuum 
tower supplying o substantial portion of the 
charge stock to several cracking units at 
General Petroleum Corp.'s Torrence refinery 
resulted in a 90% reduction in catalyst poison- 
ing. Also included is a detailed description 
of tower operating conditions, the method of 
wiremesh installation and a table comparing 
metals content before and after the installa- 


tion was made. 


7 ee Study 1003 
“Yorkmesh DeMister Eliminates 
Caustic Spray” 
This case story contains reproductions of the 
initial correspondence, recommendations, order 
and 
mails by Otto H. York Co., Inc. and process 
engineers at a chemical plant troubled with 


service history exchanged through the 


@ serious air pollution problem caused by the 
fine caustic spray rising from the open top 
of a scrubbing tower when operated at a 
steam rate of 30004 /hr. The correspondence 
reveals how a 6” demister section recom- 
mended by York completely eliminated the 


objectionable coustic spray. 


© case study 1004 
“Vacuum Tower Capacity increased 35 °/,“ 


This cose history shows how the installation 
of stainless steel wire mesh sections in two 
vocuum asphalt towers at Marcus Hook, Pa., 
refinery of Sinclair Refining Co. increased feed 
capacity 30-35% 
Included 
plete description of vacuum tower operation, 


while maintaining gos-oil 
quality. in the account is a com- 
a table of operating conditions and a com 
parison of operations before and after the 
demister installation. Also included is a dia- 
the the 


position of the wire mesh filter and the rela- 


gram of vacuum tower indicating 


tive positions of the internal elements. 


Case Studies 1005 and 1006 
“Yorkmesh DeMisters Cut Compressor 
Maintenance’ 


Two case history accounts tell, respectively, 
how a monel wire mesh demister was installed 
in the compressor suction drum of a deasphalt- 
ing unit ot a Gulf Coast Refinery to reduce 
costs com- 


high maintenance on propane 


pressors; and how installation of a monel 
wire mesh demister pad in the compressor 
suction line of the catalytic cracking unit of 
o Midwest Refinery completely stopped the 
excessive maintenance which resulted from 
dilution of valve lubricants by liquids en- 


trained in the gas stream. 


aang of Liquid-Liquid 
Extraction Processes” 
by: Edward G. Scheibel, 
Hoffmann-LaRoche, Inc. 


Twelve page illustrated booklet with diagrams, 
charts and graphs, primarily concerned with 
coordinating existing information and present- 
ing the simplest and most direct methods for 
the study ond design of liquid-liquid extrac- 
tion processes. 


ee 
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6 CENTRAL AVE. » WEST ORANGE, N. J. 


Please send items checked to: 
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Make new PROFITS with a 
GREER MULTI-=TIERRT |. . cccouse wherever 


installed, MULTI-TIERS have saved floor space, increased production and 
reduced labor. 
In the petroleum industry alone, for the moulding and cooling of 10 lb. wax 
cakes, the MULTI-TIER has: 
@ Increased production 5 
times per man 
@ In 1/10th the floor space 
@ With improved product 
quality 


_ 
Saves floor apace 


For over 35 years GREER MULTI-TIERS have pio- 
neered new concepts of continuous processing in the 
food, petroleum and other industries. Consider continuous 
processing of your products with a Multi-Tier. 

Write for new eight-page bulletin — no obligation. 


fectly level— 
Iways per hoin drive. c 


e 
3. Trey® itive € 


s 
attached to P° 

duct. losu 
te At your Pe ith plaia oF insulated ee 
: available w — of cooling or 


res 


J. W. GREER COMPANY 





WILMINGTON, MASSACHUSETTS 


Sales Engineering Offices: New York, N. Y., Chicago, Ill., San Francisco, Calif. 
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1,000th 
job... 
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Significant is the fact that CHEMICO’s 1,000th project is a repeat order... 

the third order from the same client. 

This project is a contact sulfuric acid plant for a Brazilian company which placed 
its first order with CHEMICO eighteen years ago. 

Repeat orders mean satisfied customers . . . and the list of CHEMICO’s 1,000 
projects includes an impressive volume of such business. Whatever may be your 


needs for the manufacture of heavy chemicals, be sure to consult CHEMICO. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 


488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD... LONDON a CHEMICAL CONSTRUCTION 


(INTER-AMERICAN) LTD., TORONTO ° SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 











EXCLUSIVE PRECISION- CHINED GUIDES 


eliminafe chatter 





we service life 


IN LUNKENHEIMER 


IRON BODY GATE VALVES 


Gate valve chatter — the sound of wasteful, acceler- 

ated wear — is eliminated by Lunkenheimer’s unique 

method of manufacturing Iron Body Gate Valves. Not 

only are the guide channels in the disc accurately 

machined, but the guides in the body as well. These 

precision-machined guides hold the disc firmly in 

line — prevent pressure from forcing the disc against 

the opposite seat. Result: no clatter, no chatter, and 

much longer valve life. The complete Lunkenheimer 

Iron Body Gate Valve line includes 3% Nickel Iron 

Gate Valves (Fig. 1578N-4) designed especially for 

mildly corrosive service in the oil, paper, and chemical 

processing industries. They have 18-8 Mo (Type 316) 

Stainless Steel and Monel Trim to protect the seating 

faces. All Lunkenheimer Iron Body Gate Valves fea- 

ture solid discs without pockets that might trap 

FIG. 1430 congealing substances in the line. They also have 

a handy swing-bolts and shelves that make 

Also Available in repacking easy — are ideal for service in the 

— yore ae chemical, petroleum, and pulp processing 
Screwed and Flanged Types fields. 

Pig. 1578N-4 


3% Nickel lron with 
18-8 Mo (Type 316) Stainless Sceel Trim 








LUNKENHEIMER 
= = ) 


WRITE FOR Circular 564, describing 

the complete Lunkenheimer Iron Body 

Gate Valve line. Address: The Lun. —— 
kenheimer Co., Box 360G, Cincinnati d \ AS ® 
14, Ohio, or phone your Lunkenheimer ALITY 
Distributor. 


IRON + STEEL +> BRONZE 


For more data on advertised products, use Readers’ Service Cords, last page Perroteum REEINER { 





TRET-O-LITE KONTOL 


DESALTING PROCESS CORROSION PREVENTIVES 


Tret-O-te mee (CO 8 10) 


Kontol liquid organic corrosion pre- 
Specified by leading refiners be- edge g ‘tia 
. ventives have proved effective and 
cause of its low initial cost ease ; : ; 
- , . economical as refinery anti-corro- 
elaleMae] licliA mL Mirticliichillameolalomionc 
sion measures. Very easy to apply, 
operating costs. Its low-residua'- 
they effectively protect carbon steels, 


rp 


salt treating results are unsurpassed 
as well as alloys. 


For complete information on these refinery safeguards, write or call 


TRETOLITE COMPANY 


A Division of Petrolite Corporation 


369 MARSHALL AVENUE, SAINT LOUIS 19, MISSOURI 5515 TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 


Chemicals and Services for the Petroleum Industry 


DESALTING + DEMULSIFYING + CORROSION PREVENTING 
THR 84-14 WATER DE-OILING «+ SCALE PREVENTING «+ PARAFFIN REMOVING 
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As a companion to its line of Type M Unibrake Motors with magnetic 
braking . . . Master now offers a line of Type D Unibroke Motors 


with dynamic braking. 


HOW IT WORKS. Dynamic braking is obtained with a potented* 
A I 
unique, multi-polor brake winding superimposed on the stator wind.” 


ing of any Master single-phase or polyphase .induction motor. 


ADVANTAGES. Unibrake motors with dynamic braking are very com- 
pact, usually no larger than the standard motor. And since the dynamic 
broke has no moving parts, there is no wear... nothing to adjust 


. . « braking torque remains uniform. 


INCREASE PRODUCTION. Don't waste valuable production time wa't 


ing for machinery to coast to a stop. . . get quick slow-down for 





machine tool spindles a quick turn-around DYNAMIC 33:9: 0.48 (e 


time on many operations .. . speed up avito 
matic cycling of machinery. And since Type D Unibrake Motors come 
to a rolling stop, they are particularly adaptable to equipment re 


quiring gear shift between cycles. 


SIZES. Now available up to 30 horsepower . . . larger ratings are 
being developed. Master Gearmotors and variable speed drives can 
also be supplied with Type D Unibrakes. 


LITERATURE. For complete information write for Data 3810. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


XS uv. Ss. Patent 2,627,059 
= te - 
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The Mail Box... __ New manifold test unit proves— 


3 Availabl 
est Available dbpc Antioxidant 


| the Editors 

I have given many references to the 
Petrochemical Process Handbook and t . 
your Process Handbook the latter in contributes no deposits 
luding Marshall Sittizg’s “Catalytic 
Cracking.” These are embodied in the 
new chapter on petroleum where petro 100 
chemicals are included—for the second 
edition of my “Chemical Process Indus 
tries.” | presume you know that Mar 
shall Sitting was one of my students. | 
am indeed very proud of the fine work | ye 
he has been, is doing, and will continue 
to do 

I am using your Figure 3 with due 
credit to the Petrochemical Process 
Handbook. | am also using your ethyl 
alcohol flow sheet on page 127 

Ihe various courtesies you have ex 
tended to me as a teacher these many 
years are much appreciated, | never fail 
to inform my students of the usefulness 
of your magazine. I particularly com 
mend you for these two recent publica 
tions on flow sheets with the very ade 
quate description attached thereto. They 
are the best that are available 

The book, “High Pressure Tech dbpc ANTIOXIDANT 
nology,” is going to be one of the Chem 
ical Engineering Series of McGraw-Hill 


Book Company. Professor FE. W. Com- ANTIOXIDANT CONCENTRATION LBS/I000 BBL 
a | at 














MANIFOLD DEPOSITS, MGS 


7 “A 




















ings has done many years work on high 
pressure studies. He has written an ex 
cellent book and one that will cause | 20 40 bad 60 ws 
considerable interest. He has asked me 

» select and embody therein a few flow 
sheets. | want to use the following from FUEL TANK CONSTANT BURETTE 
our Petrochemical Process Handbook LEVEL 
Methanol, page 123; Ethyl alcohol, page | VALVE CARBURETOR 
127 Urea pane 170: and Polvethvlene, 
page 185 

Naturally credit will be given under 
each flow sheet to your organization, I 3- Way 
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believe this new handbook of Professor 
. ALVE 
Comings will help the petroleum indus SCALE _ 
trv as much as anv of the rest because 
he has gotten much data that will be of Tien eubinniinates eee tented | MANIFOLD 
reat practical value to them. I thought eS nearer : — 9 CFR AIR 
| better write you for special permission a blend containing 60°) catalytic HEATER 
on this other book to supplement what cracked and 40°] thermal cracked 


mu have given mie for my own text gasolines. The antioxidants tested PETROLEUM PROCESSING, July, 1954, P. 1044-45. 











R. Norris Shreve were 2, 6 di-tert-butyl-para-cresol 

Professor of Chemical Engineerin, (for which the Koppers trademark ifold exterior. Manifold temperature 
Se er . Ch ‘ cn 7 is dbpe) and antioxidants “‘A’’ and averaged 255°F. 
Metallut ali al ec : hia “*B"’— other well-known commercial dbpe (indicated in green) did not 
L.afavette. Indiana gasoline gum inhibitors. contribute to manifold deposits. Ac- 
The manifold test unit consisted ofa tually, it tended to reduce deposits. 


Good Results Plus— specially-designed manifold attached Antioxidants “A” and “B” however, 
to a single-cylinder, air-cooled en- increased manifold deposits. 
lo the Editor: gine, with provisions for control of dbpc is safe to handle since it is 
This company manufactures seals tor pu : ; 
fuel rate and temperature. The air- non-toxic and non-irritating. It is 


the Petro-Chemical Industry and not . 
only have our advertisements in vour fuel mixture from the carburetor also more economical on a pound for 


publications brought very satisfactory entered the manifold which was pound basis than any other gasoline 
results but we find that valuable wo pal" heated by two 500-watt, pancake antioxidant now being used. For 
mation in the refinery and petrochemica electric heaters attached to the man further information, write: 
industry is gleaned from the copies you 
provide for this office 

We feel that this publication would 
be very helpful to our Sales Engineers KOPPERS COMPANY, INC. 
rg ellie A, agen sag re Tintadtgemae Chemical Division, Dept. PR-124, Pittsburgh 19, Pennsylvania 
ioit woultle re possible tor you to sense 
future issues to the following employes 

{i Sealol Corporation. (names listed.) 

If there is any charge please advise 

H. M. Parmenter ( Mrs.) 


Sales De partment 


® SALES OFFICES: NEW YORK - BOSTON - PHILADELPHIA - ATLANTA 
CHICAGO - DETROIT - LOS ANGELES 


Scalol Corporation 
$5 Willard Avenue 


rovidence 5, RoI 


1954—-Perroreum REFINER For more data on advertised products, use Readers’ Service Cards, last page 





Du Pont announces... 


NEW TYPE lube oil additives 


Starting with new engines, a representative number of taxicabs were tested in 50,000 miles of 
low-duty service (with oil-drain periods at 4500 to 5000 miles) to determine the effectiveness of 
Du Pont Lube Oil Additive 564. Typical results are indicated by the two sets of photographs above. 

Notice the difference in sludge on the oil screen and timing gear cover on the left as compared 
to the clean appearance of the corresponding parts at the right. Those on the left were operated 
on a representative heavy-duty motor oil (for service MS and DG). The cleanliness of those on the 
right resulted from the use of the same base oil to which only DuPont Lube Oil Additive 564 
plus an antioxidant had been added. 


eee polymeric additives offer solution 
to your low-duty sludge problems 


A new solution to engine oil sludge prob- 
lems, particularly those caused by low- 
power, low-temperature, and other low- 
duty driving conditions is now possible. 
This is especially significant in helping 
promote your product to the mass passen- 
ger car market, and is also of interest to 
the operstors of urban fleets—taxis, buses 
and delivery services. 

The solution of sludge problems is 
available through the use of new poly- 
meric lube oil additives by Du Pont. Be- 
ing outstanding detergents and viscosity- 
index improvers, these double-action ad- 
ditives are exceptionally effective under 
stop-and-go driving conditions. They are 
especially effective in retarding sludge for- 
mation on all engine parts in contact with 
lubricating oil. As a result, Du Pont Poly- 


DU PONT DE NEMOURS & COMPANY 
, ' * Wilminaton 98. D 


her 


meric Lube Oil Additives help maintain 
good engine lubrication and extend the 
useful life of your customers’ engines. 
Leave No Deposit 

Polymeric lube oil additives, being ash- 
less Jetergents, permit more efficient op- 
eration of the engine oil system. Oil 
screens and filters are kept clean and free 
from sludge. The resulting free flow of 
oil through the engine keeps it in better 
operating condition. 

Cost Less Than Other Detergents 
DuPont Polymeric Lube Oil Additives 
are effective in low concentrations. And, 
when used in multi-graded oils, result in 
substantial savings since these new addi- 
tives are both detergents and V.I. im- 
provers. They are supplied in two molecu- 


lar weights—Lube Oil Additive 564 (for- 
merly PL-164A) and Lube Oil Additive 
565 (formerly PL-164). 

Commercial quantities of both addi- 
tives are now available. For testing their 
effectiveness in your own engine oils, 
why not send for your samples now? Any 
of our regional offices listed below will 
help you. 


«+ + through Chemistry 


Petroleum Chemicals 


NEW YORK, N.Y ? 


Regional ( HICAGO, IL 
| i A 


KLA 


(INC.) 


elowore 


Offices: HOUSTON. TEXA 8 f 
1O5 AN t A F é 
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CONTINUED GROWTH 
Bright Future of the 


petroleum 


petrochemical and 
F S li industries means 
oF cuppuers an increase in business for 
equipment suppliers next year according to George 
Ek. Kopetz, vice president of Chemical Plants Divi 
sion, Blaw-Knox Company 

Reasons for such a prediction are based on three 
factors found in these industries today: 

®@ Expansion trend 

® Modernization 

® Favorable conditions for imitiating new di 
versification programs. 

In the field of modernization, Kopetz points out 
that one of the driving forces is the automotive 
industry whose latest models continue the trend 
toward the use of and demand for higher octane 
fuels. This, in turn, means new plants, new meth 
ods of upgrading feedstocks and new processes 

Quality of fabricated equipment is better and 
competition is sharper. The result, according to 
Kopetz, is that plants started two years ago that 
would have required 16 to 18 months to build can 
now be completed in 10 to 12 months 


ONI 
cane Hazel was the damagt 
it did to 


Station at 


SAD aspect of Hurr 
5 > 

Hazel’s Buried 

Inco’s Corrosion 


Treasure 


esting Kure 


Beach. This station, embracing facilities for stud 
ies on the behavior of materials in sea air and salt 
water, has been generally res ognized as one of the 


kind It 


was this work on corrosion which was to provide 


more extensive research proyects of its 


the answers to problems which had to be studied 


in terms of years. Supporters of the project have 


been convineed that testing under natural condi 


tions is better than trying to draw proper con 
clusions trom accelerated laboratory tests 


Mar \ 


Vears old 


of the test specimens were more than 15 
Phey represented invaluable testimony 
to the effects of corrosion. As a result of the hurri 
cane, thousands of valuable specimens were torn 
from racks and buried deep in the sand by wind 
ind waves that reduced the area to shambles 
\ll was | \ctivities at this 


net ost he wever;r, 
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station have previously vielded much information 


on how bare and coated metals, woods, plastics 
and cordage are able to resist the corrosive effects 
of salt water, salt spray and sea air, This has re 
sulted in a saving to industry of many millions of 
dollars 

Equipped with mine detectors, the U.S, Marines 
from the nearby Camp Lejueune are assisting in 
\lthough tests 
have been violently disturbed and many will have 


to be 


the search for the buried specimens 


terminated prematurely, much can still be 
learned by studying what ts left and recovered 


REFINERY MAINTI 
NANCE 1s 


treatment in the 


coming mm tor 


Maintenance 
In March 
REFINER 


Special Issue. For 


thorough 
March, 1955 
This will be the 


issue of Prerro 
LeEUM Maintenance 
a subject, we have chosen what 
is probably the major endeavor of a refinery main 
tenance organization— Process Unit Turnarounds 
Planning for the issue began several months ago 
with the drafting of a tentative table of contents 
Vhis table of contents was submitted to the seru 
group ofl 
from refineries and petrochemical 
(sulf Coast \rea, and 


table of contents, 


tiny of a seven top maintenance men 
plants im the 
help the final 


Mist 


theu 
which we beleve VIVES the 


with 
complete coverage of this subject that has ever 
appeared in print, was worked out 

\ll phases of process unit turnarounds will be 
covered, One interesting feature will be the report 
on a survey currently being conducted of all retin 
eries operating in the continental United States 
It will report current practice on length of run for 
limit the time a 


all types of units, items which 


unit may be operated, and manhours required to 


\nother 


will be devoted to turnaround inspection and items 


perform a turnaround part of the issue 


will include the organization of the inspection 


lorce and procedures tools, and technique for 


\etual 


yiven 


Inspecting all types of process equipment 
prosecution of the turnaround will also be 
including such items 


tower cle aning’ 


complete coverage “4S plan 


ning and scheduling, tube bundle 


cleaning, use of blinds, materials handling. furnace 
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ll - 1. FASTER MAINTENANCE. To repack 


“a for change a mechanical seal), this 
“~l 


ate hed 


shutoff ossembly is turned like a valve, 
quickly sealing tank contents from mixer. 


NO SHUTDOWNS...EVER 
...to repack these mixers 


: . : 2. SHAFT RETRACTS, squeezing a Tef- 
ing (or seal change). Every part is 


lon gasket inside the tank between seal 
collar and mixer end cap, positively 
preventing loss of product. 


Any fluid mixer on a big tank sooner 
easily accessible. 

You're always protected against 
mechanical seal failure. The LIGHTNIN 


or later requires some maintenance. 

A stuffing box needs repacking. A 

mechanical seal has to be replaced. 
You can't always wait for the tank shaft seal (optional now on side enter- 


to be empty. You don't want to waste ing mixers) is a complete “package” 


time draining the tank 
And you don’t have to do either. 
You can repack the stuffing box (or 
replace the mechanical shaft seal) ona 
LIGHTNIN Side Entering Mixer, with- 


out ever draining the tank. You can 


unit—quickly replaceable at any time, 
without removing the mixer from the 
tank. 

This is just ove good reason why it 
pays to specify LIGHTNINs for blending, 
treating, TEL addition, bottom sedi- 


i | 


tne 
” _—_ 
ad 


ment control in crude storage tanks, 

and other big mixing operations. 
For quick, competent help—and 

fully guaranteed results—on any fluid 


do it in a few minutes—under a full 
head of 5 mill’on gallons—without 
losing a pint of product. 


3. MECHANICAL SEAL (optional) can 
be removed from shaft as a unit, for 
quick easy replacement. You can change 
seals without draining the tank and 
without dismantling the mixer. 


“Lohtom 
Mixers 


GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation and 
operating hints; full description of 
UGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fivid mixing specialists 


mixing job, big or small—call in your 


EASY AS CLOSING A VALVE A few 


turns of the easy-to-get-at shutoff as- LIGHTNIN representative. Or write us 


sembly prepare the mixer for repack- today. 


[-] OH-50 and DH-5! Lab 
oratory Mixers ane 

(_] 8-102 Top Entering Mixers 
(turbine and paddle 
types) 

(_) 8-103 Top Entering Mixers 
(propeller type) 

[] 8-104 Side Entering 
Mixers 

[_] 8-106 Condensed Cato 
log (complete line) 

(_] 8-107 Mixing Dato Sheet 

[ ] 8-108 Portable Mixers 
(electric and air driven) 

[] 8-502 Mud Mixers (oil 
well drilling) 

[_] 8-503 Mixers for BS&W 
Control 


164-n Mt. Read Blvd., Rochester 11, N. Y. 


In Canada: Greey Mixing Equipment, Ltd. 
100 Miranda Ave., Toronto 10, Ontario. 


Please send me, without obligation, catalogs checked at left 


Name Title 
Compony 


Address 





City 
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decoking, and many others. 

This issue represents a step in our program of 
giving increased coverage to the important subject 
of refinery maintenance, and is just another exam- 
ple of our efforts to provide accurate information 
on all phases of our field of coverage 


THERE ARE SEVERAL. 
Rugged statements included in a talk 
Normalcy OK recently made by Murray 

Shields, vice president and 
economist of the Bank of the Manhattan Company 
that PerroLeuM REFINER wants to pass on to its 
readers. For instance: 

“No matter what fluctuations time may bring in 
the level of business, the rate of technological ad 
vance makes it inevitable that our long term growth 
trend will be sharply upward, potentially mores 
than has ever before been the case in this or any 
other nation.” 


We think that is something the credit for which 
the oil industry well deserves to share. ew indus 
tries have made greater technological advances than 
has oil. 

\gain Mr. Shields: 

“It will be well to base our planning on the prob 
ability that we will experience fairly deep recessions 
from time to time and that, even if we were to be 
successful in producing a slump-proof economy, it 
would still be a good bet that in the course of th 
next decade almost every major industry would at 
one time or another experience its own little de 
pression... 

“The rosy days of easy profits are behind us. We 
clearly are entering a long period of extremely s« 
vere competition and lowered profit 
margins, which will force business 
to engage in intensive cost cut 
ting, vigorous promotional activities 
ind aggressive new product develop 
ment. We are back to a rather rugged 
normalcy after a long period when 
high backlogs, huge military outlays 
and inflation made business unduly 
profitable for almost everyone.” — 

High and easy profits have an in 
triguing sound for all business ears, 
of course, but “rugged normalcy” 
should scare no industry that man 
ages its affairs in a sound, progres 
sive, business-like way. And the oil 
industry can certainly lay claim to 
that. Taking up a notch in one’s 
belt, if that 1s demanded, isn’t go 
ing to hurt 
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CONTINUED reductions 
Stocks show in gasoline inventories fur 
Improvement ther improved the | 2 
petroleum industry's eco 

nomic outlook during the past month. The in 
dustry now ts in its best shape of the year 

Stocks of gasoline in mid-November were only 
\ million barrels larger than at the corresponding 
date in 1953, This represented vast improvement 
\ month previous they were 104% million barrels 
higher than a year ago, although they had been 
22 million barrels greater in mid-June 

Highly significant during the past month was a 
notable improvement in the gasoline situation in 
the Indiana-IHlinois-Kentucky territory. This area 
had been the chief sore spot in surplus gasoline 
inventories. A month ago motor fuel stocks in this 
region were 6 million barrels larger than in the 
previous year, but by mid-November inventories 
were only 314 million barrels higher than at the 
same time last year 

The improved stocks position came as a result 


of reduced refinery runs to stills 


“BRAVE NEW research 
We Share In to which a Shell Oil Com 


pany executive, Monroe | 
Brave Research Spaght made reference in a 


recent address, is something that the oil industry 
can claim as well as pursue We can claim it be 
cause few other industries have done any more 
intensive research in the past decade than has oil 
We can pursue it because the oil industry has an 
overtone of daring and courage and if research 
essential to “man’s best hopes for a better future 


on earth” must be brave, then oil's 
manayement-research combination 
will measure up 


Spaght’s specific reference was to” 
unproving the efficiency with which 
present energy sources are used as 
well as development of new sources 
for the future 


We share the speaker's confidence 
that the energy will be found for 
progress im the world whose popula 
tion is growing at an explosive rat 
Meanwhile, as he pointed out, “petro 
leum industry research programs de 
signed to improve the efficiency with 
which oil is used will make the supply 
of this fuel last longer and thus allow 
more time for developing other 
sources 
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y associates 
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The new Eastern States Petroleum Com- 


pany’s aviation gasoline refining unit 
chalked up another rapid completion for 
Brown & Root. The plant wos finished 
in the record time of 101 working days 
months off 


cutting more than six 


normal construction time. 


Early completion of a project means @ 


bonus of unexpected production which, 


in the final analysis, represents © grati- 
fying reduction in plant cost. 
ganization plans construction, 


Root. Planning experts 


lf your oF 
contact Brown & 


will be put at your disposal no 


obligation, of course. 


C.V., Mexico City, Mexico 


ROOT de MEXICO, S.A. de 
C. A., Caracos, Venervelo 
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BROWN & ROOT, LTD., Edmonton, Alberto, Canodo 
BROWN & RooT, S. A» Ponamo City, Ponomoa 
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TOPPING unit is in final stage. At left center: two crude distillation 
units and two crude furnaces; at right rear is 100-foot crude tower 


Kwinana Units Shaping Up 


When completed early next year, Anglo-Iranian’s 


60,000-barrel-a-day refinery will be the largest in Australia. 


A BIG BOOST will be given Austra- 
lia’s drive towards petroleum inde- 
pendence with the completion early 
next vear of Anglo-lranian Oil Com 
pany s 60.000-barrel-a-day refinery at 
Kwinana 

At present Australia has five small 
refineries processing a total of 6.500 
OOO barrels of But oil 
prosperity is looming just ahead in the 


crude a year 


country’s future. Four refineries now 
under construction in the couniry will 
increase the annual capacity to about 
52.000,000 barrels. It is believed that 
by 1956 Australia will, for the first 
time supply its own petroleum needs 


capacity will represent’ an 


The new 


amazing 700 percent increase and al 
ready the million dollar expenditures 
which are making the increase possible 
are having a great effect on local econ 
omies. Eventually, the new construction 
will mean savings of around $200 mil 
lion in eliminated petroleum imports 

Biggest of the four refineries undet 
construction including those being 
built or expanded by Standard Vac 


Altona: 
at Kur 


uum Refining Company at 
Australian Oil Refining. Ltd... 
See AUSTRALIA'S BIGGEST and 
More Construction Items 
Page 272 
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HYDROFINING area construction is winding up. Shown is the furnace 
section of the 5600-barre! Hydrofiner, a gas oil desulfurizing unit 


ORTHOFLOW fluid catalytic cracking unit 
has converter vessel already in place 
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Engineer and industrial hygienist collaborate in checking noise levels in 
@ room where motor oils are canned. Their tools are a sound level 
meter and a noise analyzer which reveal the noise level and the kind 
of noise. With these instruments they take readings or ratings 
numerically and compare them with readings taken at other places 


Quiet, Please! 


Sound specialists at Humble Oil & 
Refining Company’s Baytown, Texas, plant 


hush distracting noises with a variety of 


Water tender inspects a fiber glass noise insulation on one of the 
sound boxes installed to subdue noise at the unit's furnace burners 


methods. 


Sound specialists of Humble Oil & 
Refining Company are contributing to 
efficiency at the 


eliminating dis 


employes’ Baytown. 


Texas, refinery by 
tracting noises through a variety of in 


genious methods 


They trap noise 





A roar at one of the rubber plant 
furnaces was caused by the flow of air 
to the burners and combustion at the 
burners. Noise control specialists in 
stalled a sound trap consisting of a box 
lined with a sound-absorbing material 
and a series of sound-absorbing baffles 
placed in the air stream parallel to the 
Viewed 


flow of air to the burners. 


from one angle, the contraption is re 


Placed around steam 
vents like silencers 
on giant guns, these 
large tubular devices 
quieted steam which 
formely escaped 
with a blasting roar 


Placed ove 
the noisy area, it muted the roar 


mindful of an egg crate 


They subdue noise 





A similar type of control was used 
around steam vents at the same rubber 
plant. Like silencers on a rifle, these 
were steel shells lined with a sound 
absorbing material, with baffles placed 
parallel to the steam flow. Once in 
place around the vent pipes, the silen 


PETROLEUM 


cers quieted the roaring blasts of es 
caping steam. As the specialists ex 
plain it, they subdue noise by chang- 
ing noise energy to heat energy. The 
area grows hotter and quieter. 
smother noise 


They 
In a building where lubricating oils 


See QUIET, PLEASE 
Page 310 
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How to Stop Pilferage at Your Plant 


Are you underestimating your losses? Are you encouraging employes to 
think of you as a “soft touch”? Here is a tactful approach to a widespread problem. 


Auren Uris, 
Research Institute of 
New York 


America 


THE HEAD of the safety depart- 
ment of a chemical plant was recently 
brought running to the scene of a 
crime. Thrusting to the center of the 
knot of people, he demanded to know 
what was wrong. 

The boss of the painting crew work- 
ing on a remodeling job spoke up: 
“Thirty gallons of paint we had here 
last night are gone. You're going to 
have to get ’em back or we can't con 
tinue the job.” 

The plant manager had arrived in 
time to hear the story. 

“Thirty gallons of paint? Ye Gods, 
Bill, how could anyone have gotten 30 
gallon cans past the gate?” 

Mr. Safety Department said he didn't 
know. but he'd find out. He rang up 
the home of the night foreman. said 
he'd be right over, and was. 

Briefly he told of the disappearance. 
“Pete. do you have any idea as to what 
happened to that stuff?” 

The foreman said he had a pretty 
good idea. Employes had made off 
with it. 

“But Are you trying to tell 
me the guard was asleep?” 

No, that wasn’t it. 

“If the cans didn’t go past the gate, 
how ie 

“Through the window of the pump 
house on B street,” the night foreman 
responded bluntly. “And don’t act sur 
prised You know as well as I do that 
kind of thing has been going on for 
vears. But top management, you know 
how they are. “Cost of doing business. 
they said. ‘It just takes an outside loss 


how 4 


to wake ‘em up.” 
In that case history 
too common pattern: 


vou see the all- 


Limitless variety of loot) No mat- 
ter what tools and materials you stock, 
they re sure to be on the disappearance 
list. There’s one case on record where 
an employe built an entire five-room 
house of items filched from the Main- 
tenance department of his company. 

It’s not a matter only of small items. 
items. or items with ob- 
value. Anything 

Here's a list of items 


or expensive 


vious consumer and 


evervthing 


oes 
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recently retrieved by that 
tightened up: 214 rolls of toilet paper; 
a hand power drill; 3 micrometers: a 
quart of grease; typewriter roller (re 
moved from an office machine after 
hours); 4 screwdrivers; 7 rolls of elec. 
trician’s tape; a casting from the base 
of a toggle press; dustpan. A week's 
accumulation? Not at all. These items 
were netted at the end of a single shift. 


a company 


Cleverness of the pilferer Some 
of the feats reported are almost unbe 
lievable. In one plant they're still talk 
ing about the disappearance of a spare 
electric truck, Eventually, part of the 
wooden platform was recovered from 
the junk pile. The rest of it had been 
disassembled and carried off 
meal. 


piece: 


In another plant, 300) pounds of 
special coated copper wire apparently 
vanished into thin air. The culprit was 
caught trying to sell the material. How 
had he gotten it out of the plant. He 
had tied a string to the end, pulled it, 
yard after yard right past the nose of 
the gateman, who didn’t even hear the 
huge spool behind his shack unwinding 
at the rate of ten revolutions per 
minute, 

And then there is this classic story: 
An employe is a known pilferer. The 
only trouble is, no one has been able to 
find out the nature of his loot. Day 
after day he showed up at the gate 
with wheelbarrow-loads of various ma- 
terials, scrap, junk, garbage; but al- 
though each of these loads is examined 
carefully, no illicit plunder ever comes 
to view, 

Finally the guard tells him: “I know 
you've been getting away with stuff 
for a long time. I'm quitting my job 
tomorrow, Would you mind telling me 
what you've steal. 


hefore | vO been 


ing?” 
“Wheelbarrows.” is the answer 
Extent of pilferage You may 
think you have a pretty good idea of 
just who's getting away with what in 
your organization. Perhaps you 
do. But there’s a probability you under 


own 
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estimate to a considerable extent the 
truly widespread nature of the activity, 
Here's a case in point: 

In one processing department, the 
foreman actually spotted an employe 
slipping an expensive thermometer into 
his pocket. Rather than make a direct 
accusation, he decided to make it pos- 
sible for the man to save face. He put 
a note in the company newspaper: 
“The man who ‘borrowed’ a piece of 
the company property on Friday was 
observed by his foreman. But if he 
will return same to the Front Office, 
there will be no questions asked.” 

The trick worked. Next day. the 
front office flooded with three 
dozen assorted small tools including 
the thermometer. 

Extent of petty stealing practices 
varies all over the lot. While there is 
generally more of it than most man 
agement people believe, in many com- 
panies there is surprisingly little. This 
comes as a side-effect. a dividend of 
sound personnel policies, and a good 
morale situation. 

In short: in one plant, they'll fileh 
the gold filling right out of your 
mouth, In another, there is an unwrit- 
ten code that limits pilfering to the 
employes ideas as to what constitutes 


was 


acceptable items to be liberated. Per 
sonal property of other employes. for 
example, will never be touched, But 
scrap material, anything that might 
wear the label of “junk.” is considered 
fair game. 

Confusion of attitudes Just re- 
call the justifiable cynicism of the night 
foreman resulting from the let’s-not 
make-them-mad-at-us attitude of top 
management, And the safety director, 
his hands tied by the same policy, is 
also forced to stand idly by. tolerat- 
ing a situation that he feels is wrong 

And management? Are they 
right. of they off the beam, in 
holding to a do-nothing policy in the 
matter of pilferage? 

To this last. there can never be a 
one-word answer, either way. No ques- 


lop 
are 


tion but that pilferage is undesirable. 
But there is another side to the story. 
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told in two contrasting pictures you've 
undoubtedly seen in the course of your 
home shopping careers: 

Jack and John run fruit stands on 
opposite corners. Jack, whether he’s 
out on the street or in the back of the 
store, always keeps his eye on his dis- 
play. No fresh kid is going to make 
off with any of his apples. He regards 
loiterers with unfriendly eye. Neither 
his popularity rating nor his business 
is Hourishing. John, on the other hand, 
has a laissez-faire attitude towards the 
apple-borrowing small fry. Accord- 
ingly everyone thinks of him as a fine. 
generous fellow, and his business pros- 
pers. Cost of his public relations effort: 
maybe a dozen apples a week, little 
enough for the return he gets. 

In your company what's the pat 
tern in your plant? 

Before you answer, these 
factors. The temptation to pilfer and 
steal is greater when living costs are 
high and taxes steep. Also, in 
many areas of the country where labor 
is tight, companies have had to lower 
their hiring standards and take people 
on without too careful screening 

You may feel that you 
special hiring trouble and you know 


consider 


are 


have neo 


all your people. It is true, of course, 
that the overwhelming majority of em 
ployes are comple tely honest and trust 
worthy. But the fact remains that YOL 
may be vulnerable, and your company 
may be paying an unsuspectedly high 
price for complacency. 

And if you want to look at the 
dark side. you'll conclude that small 
looting of company assets by 
didn't start 
today. Chances are it 
outfit started 


chances are, if 


time 
employes yesterday, or 
began the first 
in business. 


don't: make 


day 
And 
a systemati 
be one factor that helps put you out 


your 
you 
attempt to stop it, it can 
of business, 

As a 
company 
vigil to keep pilferage 
getting out of hand. The company that 
doesn't take a close look at its anti 
pilferage practices and policies from 


fact, the 
maintain a 


matter of average 
constant 


from 


must 


losses 


time to time is apt to he in the same 
the outht that nothing: 
undoubtedly 


boat as does 


pilfering is going on 
And it can involve anyone 


lowest paid employes up to the five 


from your 


heure men 

Plan of action As one executive 
There are two problems in 
The first is the 
the second Is to do 


put it 
volved in pilfering 
dollar 
about it.” 

What he’s getting at is the dilemma 
What is 


loss: what 


confronting many companies 


124 


the “critical point” which demands or- 
ganized and intensive action? Granted 
that a minimum amount of pilfering 
can be accepted as an unavoidable 
cost of doing business. But at what 
point is the cost of the employe “good 
will” so high that a company must 
act, even at the risk of employe 
hostility 7 

The problem can be considerably 
simplified : 

There’s no question but that ill- 
efforts suddenly to clamp 
down on an unhealthy situation of 
long standing is bound to kick back. 
Your toleration of the pilfering is 
eventually accepted by employes as 
license to take whatever they can get 
away with. But there is not the slight- 
est doubt that a well-considered plan 
of action, one that moves ahead with 
full awareness of the touchiness of the 
situation, will eventually pay off hand- 
somely, 

The 
leads to indirect 
of the dollar value of 
Almost inevitably you get as a side 
effect, negative attitudes toward man- 
agement. No one thinks well of an 
“easy mark.” And that is generally 
the label pinned on the management 
that takes no effective action. 


advised 


pilfering frequently 
losses far in excess 
items stolen. 


port 1s, 


Pre-planning [n any assessment 
of the pilferage situation in your com- 
pany, a preliminary 
vain some specific ideas as to the rea- 
behind the activity. It is not 
enough, for example, to say that dol- 
lar greed motivates the pilferer. There 
are other motivations or conditions 
that may explain individual cases: 


necessary is to 


sons 


@ Management carelessness. Super- 
visory negligence in the treatment of 
company property quickly conveys to 
the rank-and-file the idea of easy pick 
ings. The thought comes logically: “If 
the supervisor doesn't care, why 
should | * 

@kmploye resentment. Thefts 
prompted by this motive often baffle 
authorities because of the apparent il- 
logicality. The items stolen frequently 
are of no conceivable use to the thief 
and have little dollar value. Behind 
such depredations you'll generally find 
an effort to “get with the com- 
pany for some reason or other. 


even 
@ The recalcitrant individual. In 
about 10 percent of the cases, culprits 
near the neurotic or even 
Their 


tions have no relationship at all to 


are actually 


the psychopathic level motiva 
management practices 

In planning countermeasures. keep 
in mind that there are two distinct but 
related problems you've got to lick. 
First. you have the practical aspects 
to consider, the procedural moves you 
take to losses. Second. 


can minimize 
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you have the psychological aspects, 
represented by employe attitudes. 

Here’s an approach that’s suggestive 
rather than exhaustive. Nevertheless 
the steps described should form the 
core of any anti-pilfering action you 
may contemplate : 


I. Solving the “Attitude” Problem 

Analysis of current remedies leads 
one to conclude that the best solution 
in all cases is not to lay down the lau 

at first. A step-wise approach seems 
to be more likely to stop the stealing, 
and do it in a way that creates the 
minimum resentment all around. 
Here’s an approach that moves forward 
with full awareness of the attitude 
problem: 

1. The first step is confined wholly 
to the supervisory and employe level. 
The supervisor calls the group to- 
gether. The sole purpose of the dis- 
cussion is to acquaint people with the 
problem, to show them the extent to 
which it is happening, the total cost 
involved, and the fact that it is THEIR 
problem. He then asks what “we” can 
do to contro} the thievery ? 

2. If stealing continues, the super 
visor takes a firmer stand in a second 
meeting: “Well, it seems that our first 
discussion wasn’t enough. We're going 
to have to take corrective measures. 
Which ones will be most effective in 
your opinion? I’m willing to pass 
along your suggestions.” 

This time a definite commitment 
should be obtained from the group to 
enforce their proposals. Giving them 
a final vote has been found effective. 

3. If the situation has not been sub- 
stantially corrected, the way has been 
prepared for drastic top-management 
action: “We're sorry, men. We've tried 
everything we know to help YOU take 
care of this situation. Now, in YOUR 
interests as well as our own, it’s neces- 
sary that these procedures be insti- 
tuted.” Then spell out the action you 
will take. This might include: 

. setting up a checkout system for 
equipment if you don't have one: 
. charging the user for each small 
toot or other item not returned: 

.. proceeding with whatever inves- 
tigation is necessary in order to 
get back expensive items that are 
missing. 

Those who have used this 
barrage’ attack on the problem favor 
it for 

®@ Employes have been given every 
chance to eliminate the pilfering on 
their thereby and 
even strengthening team spirit. 

@ if you finally do have to take a 
tion, people are much less likely to 
fee] that a “high-handed™ approach is 
being used on them. 


See PILFERAGE Page 308 
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monoethanolamine for sweetening 
; : natural and refinery gas 
Jefferson § diethanolamine 


diethylene glycol for dehydrating natural gas 





Jefferson monoethanolamine, diethanolamine and diethylene 

glycol are produced at Jefferson's modern plant at Port Neches, Texas, 
and shipped from conveniently located distribution points at 

Port Neches, Houston, Chicago and Tenafly, New Jersey 

All three of these highest-quality chemicals are available for immediate 
delivery —in tank cars, tank wagons or 55 gallon drums. Our technical 
service staff will be glad to help you with any problems concerning 
their application. Write or call your nearest Jefferson representative 


Specialists in essential chemicals from hydrocarbon sources 


? [ ? rs ( ) } i Ethylene Oxide, Morpholine 


-—  Glycols, Dichloride Ethylene Carbonate 





CHEMICAL COMPANY. ENE 
260 MADISON AVENUE, NEW YORK 16, N.Y. e 
Branch Sales Offices: Chicago, Houston, Charlotte 
West Coast Sales Agent: Nelson A. Howard, Jr., Los Angeles 
Plant: Port Neches, Texas 
Other Stock Points: Chicago, Houston, Charlotte, and Tenafly, New Jersey 


Ethanolamines Propylene Carbonate 
Nony! Phenol Polyethylene Glycols 
Glycol Ethers 








SARCO 


Thermodynamic 
STEAM TRAP 








SOLID STAINLESS STEEL DISC 
ACTS AS VALVE HEAD 


CES 


HERE’S HOW IT WORKS! 











Air and/or condensate raise valve seat disc 
A, discharge thru FE. When steam follows, 
greater velocity causes it to strike body at 
H thus building up pressure in chamber F. 
This causes disc to seat, closing tube B. As 


pressure in F decreases by condensation, 


pressure in tube B_ raises disc and cycle is 
repeated 

Ihe Sarco Thermodynamic Trap has 
proved successful on steam mains and sep 
arators; headers and soot blower pipes; 
engine and turbine stop valves, separators 
and casing drau alternate heating and 


cooling applicatior 


2098-8 


this new trap 
virtually eliminates maintenance 


ACTUAL SIZE 


A solid stainless steel disc— practically 
indestructible —is the only moving part! 


M ost striking feature of the Sarco 

Thermodynamic Trap is its 
simple maintenance-free design. 
Ihere’s only one moving part —a 
solid stainless steel disc that practi- 
cally lasts forever. There are no 
other moving parts to wear out or 
cause trouble. 


Condensate, air and steam act 
directly on the disc valve which 
opens to discharge condensate and 
air — snaps shut to contain steam. 
There are no mechanical devices 
required to operate valve (see dia- 
gram at left). That means practi- 
cally endless trouble-free operation. 








Other advantages: small size, 
easy installation, not affected by 
shock or vibration, immunity to 
corrosive elements with all wearing 
parts stainless steel, same valve head 
and seat for all pressures to 600 psi 
and temperatures to 950° F. 


Check these advantages to your 
own satisfaction at absolutely no 
cost. We'll send you a trap for trial. 
All you do is fill out the coupon 
and mail it in. 


SARCO COMPANY, Inc. 


Empire State Building, New York 1, N.Y. 


Sarco Company, Inc., Empire State Bldg, New York 1, N.Y. 


Gentlemen: Please send me a Sarco Thern namic Trap 
, 


for a 60-day trial. requirements as checked 


MAIL COUPON fora day wi. 


For installation on 


TODAY FOR 
TRIAL 


NAME __ 


a 
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city 


| Operating Pressure 
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Foreword 


1954 Petrochemical Issue 


THE 1954 PETROCHEMICAL ISSUE of PETRO 
LEUM REFINER follows the pattern set in 1953 of 
presenting special material on the fast-growing 
petrochemical industry. To give a complete picture 
of the industry, this issue includes articles on a 
wide range of topics such as markets, marketing, 
transportation, processes, chemicals of high interest 
and factors important to the industry. Processes 
you will recall—received particular emphasis in 
the 1953 Petrochemical Process Handbook 

The general status of the industry today is very 
good. Demand fer products continues to rise and in 
many instances is staying ahead of production 
For almost all of the products produced at the rate 
of 100 million pounds per year or more, demand 
for 1955 will exceed that for the peak years of 
1953 and 1954. An indication of the economic 
health of the industry is the rise in value of total 
production. Product value this year is estimated at 
$3.5 billion, an increase of almost 30 percent over 
the value of the $2.7 billion recorded in 1952. For 
1955, estimates place product value at over $4 
billion, anew high 

There are indications, however, that the industry 
is ‘showing signs of maturity’ as one of our 
1uthors put it. Primarily, the evidences of maturity 
take the form of supply exceeding demand. This 
situation may be the result of even greater expan 
sion than the most optimistic forecaster of a few 
years ago predicted. While this situation is fairly 
new to the petrochemical industry, it is one that 
ther processing industries have been tackling for 
m ; in varying degrees 

A definite trend toward closer scrutiny of the raw 
naterial situation, both immediate and long-range, 

ning evident among petrochemical pro 
tising costs of the light, gaseous hydrocar 
put the pressure on producers to con 


sider other materials because the industry depends 
on low-cost, plentiful feedstock. Heavier hydrocar 
bons are now receiving attention as potential raw 
materials. There appears to be no shortage of raw 
materials; instead, the matter is simply one of find 
ing the most economical feedstock 

Cost-conscious managements are also looking at 
ways and means of reducing transportation costs 
Water transportation has certainly had its share of 
new developments. One company has pioneered 
for several years in shipping light hydrocarbons by 
barge. Another has built a ship specifically for 
chemical cargoes. A third company is planning to 
use a specially built barge for transporting anhy 
drous ammonia to the marketing area, over 700 
miles from the producing plant. New developments 
are also taking place in the railroad and trucking 
industries 

There are new entrants into the petrochemical 
business each year; 119 companies are now 
actively engaged in the industry with 239 operat 
ing plants. Over 60 new plants and plant expan 
sions requiring an expenditure in excess of $600 
million have been announced for completion in 
the last quarter of this year or in 1955. The industry 
is building so fast that such figures are rapidly 
outdated. Leading the construction parade are am 
monia and polyethylene plants. Seven polyethy! 
ene plants having a capacity of around 300 million 
pounds per year are being completed this year or 
will be next year. There are 34 ammonia plants in 
operation with some 20-odd others under construc 
tion or planned. The coming year promises to be 
another fine year for the petrochemical industry 
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Production and Sales Going Up in ‘55 


Capacity over demand will exist for some chemicals but 1955 will be another 


banner year for this young industry. 


Ralphael Katzen, Consultant 


Cincinnati. Ohio 


THE PETROCHEMICAL INDUSTRY should be second 
to none in approaching its future prospects with confi 
dence. Despite the fears of the perpetual pessimists that 
a rapid growth rate is abnormal and unhealthy. this young 
industry has continued to expand both its production facil 
ities and markets at an ever-increasing rate. During the past 
year, however, we have seen some of the early signs of 
maturity of greatly expanded operation. An examination 
of the status of production capacity and markets for a 
group of major volume petrochemicals may serve to shed 
some light on the developing situation 

Included in this survey are only those petrochemicals 
which are produced at the rate of 100 million pounds per 
year, or more; and on which reasonably accurate produc 
tion and market data are available. The listing is not in 
tended to be all-inclusive in terms of “petrochemicals,” but 
for the items given, does include production from all 
coal, wood, sugar, and by-product. as well as 
An attempt ts made in the dis 


SOUTCES 
petroleum and natural gas 
cussion of individual items to indicate the proportion pro 
duced from petroleum end natural gas bases. where other 


sources contribute an appreciable amount of production 


Where Do We Stand? 

Phis question can not be answered by current statistics 
alone Rapid changes which have occurred during the past 
two years are significant in attempting to predict next years 
requirements, But to show just how far we have come, we 
should look to authoritative estimates which were made a 
few vears ago. Many consider that the report of the Presi 
dent's Materials Policy Commission (PMPC) published in 
1952 is as good a “measuring stick” as is available. We are 
now approaching the first projected guideposts of this re 
port; the estimated requirements for 1955 With respect to 
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petrochemicals. we should reexamine data in the chapters 
concerning studies made by Dr. G. Egloff (of Universal 
Oil Products Company), Standard Oil Development Com 
pany, and Koppers Company (although the latter was con 
cerned primarily with coal chemicals). Another set of ref 
erence points to be checked are the Ebasco report estimates 
prepared for the Bureau of Mines in connection with syn 
thetic fuel studies. Also of interest are Bateman and Fields’ 
estimates made in 1953. 

The estimates for 1955 consumption given in these re- 
ports for selected major petrochemicals are listed in Table 
1. Also listed are 1953 production figures taken primarily 
from U.S. Tariff Commission Reports, and 1954 produc 
tion estimates. The latter are estimated on the basis of the 
1953 figures. with credit allowances for new plant capacity. 
which came on stream during the year, and discount allow 
ances for reduction in output resulting from inventory 
shakedowns and similar causes. 

It is edifying to note that many of the estimates for 1955 
consumption were achieved in 1953, Many will be achieved 
or surpassed by the end of 1954. Thus we see that the sup 
posedly “optimistic” estimates of only a few years ago 
are already proved to be conservative 

So far the major problem has been to initiate operation 
of new petrochemical facilities quickly enough to keep pace 
with increasing consumption. During the past year. how 
ever, we have witnessed some instances of at least tempo 
rary overproduction: in a few cases perhaps due to ex 
cessive production capacity, in others the result of inven 
tory reduction or short-term decrease in consumption. 

The petrochemical producer cannot overlook the fact 
that although he has adopted numerous items as “petro 
chemicals.” many are still produced economically from 
other raw material sources than natural gas or petroleum. 
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and these other supplies will compete for a share of the 
market. The consumer is not concerned with the source, but 
with quality and price. 

This consideration becomes of greater importance as the 
capacity of new facilities creates a balance between sup- 
ply and demand, or even reaches the more normal situa- 
tion of a slight surplus of supply. The resulting competi- 
tive situation in the “buyers market” results in lower profit 
margins and reductions in return on investment. It be- 
hooves the petrochemical producer to look carefully at the 
economics of competing raw materials. both within and 
outside of the “petrochemical” category. 


Hydrocarbon Intermediates 

Ethylene Despite the rapid development of processes 
for petrochemical production from other sources such as 
synthesis gas and acetylene, ethylene still remains as the 
largest volume petrochemical intermediate. Although some 
is recovered from refinery waste gases, the bulk of produc- 
tion is obtained from cracking of ethane and propane frac- 
tions from refinery or natural gas operations. 

Large new facilities of Gulf Oil Corporation and Na- 
tional Petro-Chemical Corporation which came on stream 
during 1953 yielded a major increase in production during 
1954. Despite fluctuations in end-products markets, it is 
estimated that the capacities of existing units have been 
quite fully utilized during 1954. Additional capacity com- 
ing on stream during 1955, particularly the large expan- 
sion of Gulf’s installation, should yield a slight excess of 
supply over demand in 1955 (3200 vs. 3000 million 
pounds). The consumption level currently estimated is 
midway between the Egloff and S.0.D. 1955 estimates of 
the PMPC report. 


Propylene —Expansion of propylene production has 
heen less spectacular than ethylene. Additional by-product 
propylene recovery should show up in increased produc- 
tion for 1954 over 1953. A further moderate increase in 
markets for 1955, estimated at 1500 million pounds, should 
be taken care of comfortably by existing production and 
recovery facilities. The current estimate of consumption 
for 1955 is only slightly less than those given in the PMP¢ 
report, 


Butylene—The olefin which will probably be in short 
supply in 1955 is butylene. Major new demands have re- 
cently developed, and expanded and new facilities prob- 
ably will not come on stream fast enough to meet require- 
ments. This may be only a short-term condition. It should 
be noted that the present estimate of 1955 requirements 
at 2200 million pounds is in line with the PMPC figures 
set up in 1952. 


Butadiene —Estimates for butadiene production have 
littke meaning until the question of disposal of government- 
owned facilities is settled. Some reduction in 1954 produe- 
tion is estimated, due to reduction in synthetic rubber re- 
quirements of the tire industry. Prospects for 1955 look 
more promising. We should utilize existing capacity and 
with new additions, reach an annual production rate of 
1200 million pounds. 


Acetylene—A_ relative newcomer as a “petrochemi- 
cal”—acetylene requirements are difficult to measure be- 
cause of the fact that most production has been generated 
from calcium carbide by smaller ultimate users. During the 
past two years, installations for production of acetylene 
from natural gas have been put on stream by Carbide and 
Carbon Chemicals Company, Monsanto Chemical Company 
and American Cyanamid Company. These facilities may 
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Hydrocarbon intermediates: Estimated demand for 1955 
compared with 1953 and 1954. ~~ 


Figure 1. 


reach a total output of 200 million pounds per year during 
1955. At the same time, however, production of carbide 
acetylene facilities has been expanded. and pipe line dis 
tribution inaugurated by Air Reduction Company Inc. and 
Linde Air Products Company. 

Furthermore, some of the optimistic predictions of a 
few years ago on the low cost of petrochemical acetylene 
have not yet been proved. Acetylene at 10c must compete 
with ethylene at 5c in many synthetic organic chemical 
processes, and ethylene has held its own despite higher 
costs of subsequent processing. as in acrylonitrile and viny! 
chloride production. 

It is reasonable, therefore, to expect a surplus of acety 
lene production capacity over consumption requirements 
in 1955, about 850 vs. 750 million pounds per year. This 
surplus may be only temporary, but petrochemical sources 
will not supply more than 25 percent of requirements until 
the technological problems and economics of the new 
petrochemical installations are worked out. 


Benzene 
for 24 percent of the total production of 1900 million 
pounds. Only minor increases have been made in produc- 


In 1953, petrochemical benzene accounted 


tion from coal, the major source, so that of the 1955 esti- 
mated production capacity of 2600 million pounds, close 
to 40 percent will be petrochemical. Estimated consump 
tion of 2400 million pounds in 1955 will almost balanec 
supply. 

Here again, it is interesting to note that current estimates 
are in line with the Koppers, Egloff and Ebasco projections 


for 1955. 


Toluene—-Here petrochemical sources have already 
surpassed coal by-product production. In 1953, petrochem 
ical toluene accounted for 75 percent of the 1100 million 
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pounds produced, Substantially all increases indicated for 
1954 and 1955 will be from petrochemical sources 
Projected supply and demand for 1955 will almost be in 
balance at 1350 and 1300 million pounds respectively. This 
fiyure is somewhat below Ebasco estimates based on syn- 
thetic fuel operations which have not materialized, but is 
very much greater than the Egloff estimate. 


Xylene—This fast growing aromatic was produced at 
the rate of 900 million pounds per year in 1953, 83 percent 
of which was from petrochemical sources. Increased pro 
duction will just about equal consumption in 1955, at an 
1100 million pound per year level. Some shortages may 
develop 

The production anticipated is considerably higher than 
the Egloff estimate, and somewhat lower than Ebasco’s fig 
ure. The total for the three primary aromatic hydrocarbons 
predicted by SOD for 1955 in the PMPC report is 30 per- 
cent above current predicted requirements 

Styrene Styrene consumption is increasing steadily, 
with expanded facilities keeping up with requirements. All 
production is derived from petrochemical sources, and the 
anticipated output of 1000 million pounds should equal 
demand in 1955. Here too a moderate shortage might de 
velop. In this unusual case, all estimates Koppers, Ebasco 
and the current one avree. 


Hydrocarbon Products 


Polyethylene Availability of patent licenses and 
know-how in 1955 initiated a major program of plant con 
struction with a projected capacity increase of over 300 
Progress, howe ver, has heen somwhat slower than 
anticipated at that time, As a result. only a 50 percent in 
crease in production is anticipated for 1954, and then an 
other 150 percent increase from 1954 to 1955, for a total 


percent 


increase of 200 percent, 

Even with this rate of growth, however, it will be diffi 
cult to develop markets as rapidly as new production comes 
on stream. Estimated demand of 350 million pounds per 
year in 1955 will not take all of the 100 million pounds 
capacity 

Synthetic Rubber Government plant disposal is a 
critical factor in determining the future of this major 
petrochemical industry. The most economic facilities are 
being operated under lease, and if sales of the plants are 
consumated during 1955, the production pattern may be 
altered. All of the capacity advertised for sale by the gov 
ernment cannot be utilized economically. 

On the basis of 1953 output of 
capacity was more than 200 percent of requirements. A de 


1958 million pounds 


crease in production for 1954 is estimated because of a 
This same level of production of 
The uncertainty 


reduction in tire sales 
1800 million pounds may prevail in 1955 
in this field is also indicated by the two widely different 
figures given by Koppers and Egloff in the PMPC report 


Phenol 
derived directly 
zene (which as noted above comes primarily from coal) 
With increasing production of benzene from petrochemical 
processes, and recent commercialization of the Hercules 


process, petrochemical phenol is ae 


Powder Company 


counting for a rapidly inereasing proportion of produc 
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. 
This important aromatic has historically been 
from coal, then svnathetically from ben 


1955 output of 382 million pounds is estimated to have 
increased to 450 million pounds during 1954. Greatly ex- 
panded capacity of 585 million pounds in 1955 should 
meet estimated market requirements of about 575 million 
pounds. This is close to the Koppers and Egloff estimates 
in PMPC report, but somewhat lower than the Ebasco 
estimate. 


Ammonia— Ammonia is in a class by itself as a petro- 
chemical, being inorganic, but derived from organic 
sources. It is produced as a by-product of coal carboniza- 
tion; from synthesis gas derived from coal, natural gas. 
and petroleum fractions: and from hydrogen produced in 
electrolytic cells or catalytic reformers. The bulk of new 
installations in the past few years have been based on 
natural gas, but new installations now under construction 
or contemplated utilize mainly by-product hydrogen. 

The rapid increase in agricultural demand for fertilizer 
nitrogen has sparked the growth of synthetic ammonia, and 
the end is not yet in sight. 1953 production of 4800 million 
pounds did not meet all requirements. Estimated 1954 pro 
duction of 5700 million pounds, resulting from startup of 
several new petrochemical facilities. and expansion of 
many existing plants, may develop a seasonal storage prob- 
lem this winter. New capacity coming in 1955 will increase 
production potential to 6800 million pounds. with antici- 
pated consumption at 6000 million pounds. Petrochemical 
sources will account for about 85 percent or more of am 
monia production. 

The requirements estimated for 1955 in this report are 
considerably above Egloffs figure of 5200 million pounds 
and below Koppers estimate of 6470 million pounds. 


Aliphatic Chemicals 

Formaldehyde — Plastics demand for formaldehyde 
has increased steadily, and the estimated production of 500 
million pounds in 1954 should exceed appreciably the 
1953 output of 439 million pounds. Further growth in ca 
pacity to about 600 million pounds in 1955 will be ample 
to take care of an estimated demand of 550 million pounds. 
Petrochemical methanol will be the source of the bulk of 
this production. 


Acetaldehyde— Data on this chemical are difficult to 
come by because most of the output is consumed directly 
in process, 1953 output, however, has been estimated at 800 
million pounds. Production in 1954 should be less, because 
of the textile recession and reduced demand for acetate de- 
rivatives made from acetaldehyde. The low output of 760 
million pounds should be exceeded in 1955 with about 800 
million pounds. 

Capacity of 860 million pounds will be ample. Most of 
this production will be from petrochemical ethanol. 


Methanol Wood carbonization methanol is a negligi- 
ble factor, but petrochemical sources of synthesis gas com- 
pete with coal sources, as in the production of ammonia. 
Current expansion, however, has been almost entirely on a 
petrochemical basis, so that this source is estimated to ac 
count for more than 8O percent ol production. 

Production in 1953 of 1118 million pounds should in 
crease to 1300 million pounds during 1954. Increased pro 
duction facilities having a total capacity of 1570 million 
pounds should comfortably supply the estimated demand 
of 1500 million pounds in 1955. This is right in line with 
Eglofl’s estimate, but lower than Koppers’. 

Ethanol This product is an outstanding example of 
the gradual replacement of an old source by the more effi- 
cient. lower-cost. and more stable petrochemical route. 
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TABLE 1 


Total Production and Markets for Major Chemicals Obtained from 
Petrochemical and Non-Petrochemical Sources 


(Millions of Pounds) 


Prior Requirements Estimates for 1955 


PMPC Report 


Egloff SOD 


Koppers 


Production 
1953 


U.S. Tariff 
Commission 
Report 


Current Estimates 
Bateman 
Field 
Report 


1954 1955 1955 
Production Production Capacity 


Ebasco 
Report 





Hydrocarbon Intermediates 
Aliphatic 
Ethylene 
Propylene 
Butylenes 
Butadiene 
Acetylene 
Aromatic 
Benzene 
Toluenes 
X vienes 
Styrene 
Hydrocarbon Polymers 
Polyethylene 
Syntheti ibbe 1900 
Phenol 600 
Ammonia 6470 
Aliphatic Chemicals 
Formaldehyde (100 Percen 
Acetaldehyce 
Methanol 1680 
Ethanol 
so-propar 
Butanols 
Ethylene Oxide 
Ethylene Glycol 
Acrylonitrile 
Acetic Acid 
Acetic Anhydride 
Acetone 


1953 output of 1475 million pounds was 72 percent petro- 
chemical, the balance being produced by fermentation of 
molasses. and sugar-containing waste materials. 

During 1954, because of increased petrochemical pro 
duction resulting from initiation of National Petrochem- 
icals’ operations, and expansion of Esso Standard Oil Com- 
pany s plant at Baton Rouge, 85 percent of the estimated 
production of 1600 million pounds may be produced from 
petrochemical ethylene. Completion of expansion programs 
and operation shakedowns in 1955 will yield a total pro- 
duction capacity of 2250 million pounds to supply an esti- 
mated demand of 1800 million pounds. Despite the fact that 
there is a considerable surplus of production capacity, this 
surplus consists of fermentation plant capacity which has 
because of the increasing value of 
molasses as an animal feedstuff. Petrocheinical facilities 
should be quite fully utilized, and may account for as much 
as 95 percent of the demand. The market level reached is 
to the Egloff estimate. 


hecome uneconomic 


very close 
Isopropanol— This product is entirely of petrochemi- 
cal derivation. 1953 production of 901 million pounds is 
estimated to increase to 1000 million pounds during 1954 
1955 estimated requirements of 1200 million pounds 
should take up all of the production capacity, and a moder 
ate shortage may develop until expanded facilities take up 
the load 
Butanols Growth of these higher alcohols will con- 
tinue. but at a more moderate pace. Reported production 
in 1953 was 392 million pounds (mainly normal and sec 
ondary butanol), 1954 production is estimated at 420 mil- 
just about 


lion pounds. and 1955 at 440 million pounds 
taking up estimated capacity at that time. Although fer 
mentation n-butanol competes with petrochemical sources. 


substantially all recent expansion has been in hydrocarbon 


hased proc esses 


Ethylene Oxide —This 100 percent petrochemical 
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product is one of the first to suffer from maturity, Reduce 
tion in ethylene glycol and synthetic fiber markets during 
1952-53 caused sharp cutbacks in ethylene oxide produe- 
tion. Previously planned new facilities of Olin Mathieson 
Chemical Corporation, Allied Chemical and Dye Corpora- 
tion and Carbide and Carbon came on stream during this 
period, and more will be available during 1954 and 1955. 

Thus, despite estimated increases in requirements from 
the 1953 low point of 490 million pounds to 660 million 
pounds in 1954 and 800 million pounds in 1955, there will 
be a substantial excess of production capacity at 970 mil- 
lion pounds. 


Ethylene Glycol—-Two mild winters reduced anti- 
freeze requirements, and the textile slump of 1953 cut back 
the growth rate of synthetic fiber demand. Most ethylene 
glycol is produced from ethylene oxide, but some is made 
by other synthesis routes not necessarily involving petro- 
chemical materials. Here again new capacity has been com- 
ing on-stream during a period of production cut-backs. 

Production in 1953 of 624 million pounds was still 
being liquidated in 195+. Although the worst seems to be 
over, and new demands are firming up, the inventory situ- 
ation is estimated to have cut back 1954 production to 600 
million pounds. Increased use and inventory requirements 
are estimated to bring 1955 output to 750 million pounds 
as against a capacity estimate of 650 million pounds. 

Acrylonitrile This rapidly growing newcomer to the 
major petrochemical class was originally derived from ethy- 
lene oxide, but new production facilities have been based 
1953 output of 57 million pounds 


entirely on acetylene 
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Figure 2. Hydrocarbon products: Estimated 1955 demand. Note the 
tremendous increase in c ption 





should increase to 100 million pounds in 1954 as new in- 
stallations of Monsanto and Carbide have come into pro- 
duction. A major increase in capacity in 1955 resulting 
primarily from new plants of American Cyanamid and 
B. F. Goodrich Chemical Company, will yield a total of 
200 million pounds. Rapidly growing textile and rubber 
requirements may not take all of this capacity immediately, 
with estimated consumption at 180 million pounds. 
Acetic Acid— Here again, wood carbonization and di- 
rect fermentation have almost disappeared as a source of 
industrial supply. The ethanol raw material is becoming 
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primarily a petrochemical, and it must follow that acetic 
acid does likewise. 

The synthetic fiber slump should decrease 1954 produc 
tion to 450 million pounds from 1953's 478 million pounds. 
{ major increase to 550 million pounds is estimated for 
1955, as against expanded production facilities of 650 mil- 
lion pounds capacity. Petrochemical sources should account 
for 80 percent or more of production. 


Acetic Anhydride— Tying in directly with acetic acid, 
acetic anhydride production should show an even sharper 
dropoff in 1954, but a major recovery in 1955. As against 
actual production of 804 million pounds in 1953, 1954 
should yield only 650 million pounds production, but 1955 
output should reach 800 million pounds, against a capacity 
of 900 million pounds. 


Acetone — Petrochemical acetone is supplying the major 
part of requirements, although fermentation acetone is still 
in the picture along with n-butanol. 1953 output of 519 
million pounds should increase to 550 million pounds in 
1954 and 600 million pounds in 1955. Production capacity 
will be about 700 million pounds, the excess being due in 
part to acetone capacity becoming available along with 
phenol in the Hercules process. 


Where Do We Go From Here? 

This is a point of stock-taking. The past two years have 
witnessed adjustments and their repercussions which some 
have labeled as “recession.” It is clear, however, that what 
we have witnessed has been a shake-down from an ultra- 
accelerated hot-war and cold-war economy to a more stable. 
more reasonable. more normal and healthier economic 
status. 

Although the petrochemical industry, like others, must 
keep in mind that it may quickly become subject at any 
time to emergency military production demands, longer 
range planning can be done on a rate of growth concept 
related to population trends and developing consumer de- 
mands. In this light. the petrochemical industry can look 
forward to a continuing expansion, as long as minimum 
production costs are achieved. 

Coal will gradually come back into the chemical pic 
ture on a larger scale, as new processes involving low- 
temperature carbonization, hydrogenation, and improved 
synthesis gas production are worked out commercially. 
Natural gas will tend to become less important as a petro- 
chemical raw material, as increased pipe-line distribution 
makes the gas more valuable as a domestic and industrial 
fuel. 

It is suggested that the petrochemical industry look 
toward certain areas of long-term growth, where the im- 
mediate situation may not look too promising. Long-term 
planning can permit design and construction of plants in 
anticipation of markets during lower-cost periods, instead 
of all getting on the band-wagon at once to build at high 
cost and sell at low price. 


Hydrocarbons — Ethylene production should still 
grow —but in large economic installations strategically lo- 
cated with respect to markets. Acetylene capacity will have 
to increase appreciably over the next decade, primarily 
from petrochemical sources; since carbide-acetylene re- 
quires large blocks of low-cost power which are not readily 
available. Butadiene and styrene must be made available 
for increasing polymer requirements. 


Aromatics — Benzene, toluene and xylene will continue 
their growth as petrochemicals, to supply rapid!y increas- 
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ing plastic and detergent markets. Phenol must likewise be 
derived more and more from petrochemical sources. 


Hydrocarbon Polymers —Polyethylene has already 
heen advertised as a major petrochemical product develop- 
ment; so much so that the next few years may see appre- 
ciable surplus of capacity over demand. The market for 
the very useful group of products will develop, however. 
and further expansion of production may be required in 
about 5 years. 

Synthetic rubber must go through a period of stabiliza- 
tion after government-owned plants are sold, before future 
prospects can be clearly defined. The world situation, how- 
ever, indicates that we must become less and less depend- 
ent on natural rubber, Fortunately for our economy, tech- 
nologic advances in synthetic rubber production permit 
such independence, and further expansion may be antici- 
pated for the industry. 


Ammonia——Some ask where and when the expansion 
program will end, but the end is not yet in sight. We have 
only begun to realize the economic value of nitrogen fer- 
tilization to our manpower-short agricultural economy. 
The major limitation on expansion today is the need first 
for customer education, and secondly for production, stor- 
age, distribution and application facilities in areas not 
presently covered. 

There should be a continued expansion of ammonia pro- 
duction over the next decade. By-product hydrogen from 
refinery operations will be utilized when available in suf- 
ficient amounts to feed a large ammonia plant. In other 
areas, lacking such supplies or low-cost natural gas, petro- 
leum or its fractions will be used as a source of hydrogen. 
Because of the problem of storage and distribution, new 
ammonia facilities will also be accompanied by ammonium 
nitrate and urea installations producing nitrogen in solid 
form suitable for long-term low-cost storage. 


Aliphatic Chemicals—Aldehydes and alcohols will 
continue to expand at a moderate rate. with no one of this 
class expected to show an abnormal rate of growth. Ethy- 
lene oxide and glycol should soon recover from temporary 
setbacks, and as increasing detergent. plastic and synthetic 
fiber needs develop, will require additional production 
facilities. The next two or three years should see installa 
tion and startup of additional plant capacity. 

Acrylonitrile is one of the better prospects for major 
expansion. Ethylene oxide and acetylene will continue to 
compete as raw materials for its menufacture, but further 
expansion of facilities probably await both expansion of 
markets and accumulation of experience with the new 
petrochemical acetylene processes. The synthetic textile 
fiber market and modified synthetic rubber polymers, as 
well as cotton fiber treatment are expected to create much 
larger demands for acrylonitrile in the next 5 to 10 years. 
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Figure 3. Aliphatic chemicals: Without exception, 1955 demand will 
be greater than 1954 


Acetic acid, acetic anhydride and acetone will continue 
a steady rate of growth in connection with plasties and 
synthetic fiber production. 

It can be seen that the key to future petrochemical ex 
pansion lies in major consumer demand which will de 
velop for synthetic fibers, synthetic detergents, plastics and 
nitrogen fertilizers. With one eye on these, and the other 
on development of competitive processes using coal, shale 
and other raw materials, the petrochemical producer can 


make his long range plans. ++ 





Tooling Up to Sell Chemicals 


An oil company entering the chemical sales area for the first time may find 
differences in marketing techniques. The job is not necessarily more difficult, but defi- 


nitely different. 


J. P. Cunningham, 
shell Chemical Corporation 


New York 


SINCE WORLD WAR II, oil companies in the United 
States have become increasingly aware that the manufac- 
ture and sale of chemicals based on petroleum raw mate- 
rials is becoming a very substantial business. Further 
study of the situation reveals that although the oil com- 
panies control the supply of these raw materials, only a 
relatively small percentage of the income from this busi- 
ness finds its way into their profit and loss statements, and 
some executives and stockholders are beginning to ask 
why. One of the more widely used answers today is that 
knowledge of, and competence in, marketing is the con- 
trolling factor rather than mere possession of raw mate- 
rials which soon lose their identity and importance in the 
multi-stage conversion processes characteristic of chemi 
cals, Whether this contention is true or not, it may be of 
interest to consider some elements of successful chemical 
marketing with which the average supplier of oil refinery 
products may not be familiar, so that he may know what 
he faces if he decides to substitute action for alibi. 

It must be made clear at the outset that in order to 
insure good contrast between chemical products and oil 
products, this writer will be thinking throughout in terms 
of synthetic chemical derivatives, i.e., materials whose 
production involves specific manufacturing operations en- 
tailing unshared capital risk. The present-day oil company 
marketing organization can handle refinery by-products 
satisfactorily without any of the suggestions included 
herein. It can also take care of things perfectly we]l in 
most cases where its competition is another oil company 
selling hydrocarbons to a chemical company, such as 
propylene polymers, butylenes, benzene, or para-xylene 
In fact, sales problems of this type can be, and have been, 
very competently handled by single individuals. Where 
it may, however, profitably take time for thought is when 
it decides to take on the chemical companies, the soap 
companies, the rubber and plastics companies, and so on; 
it is this difference in competition as much as the differ 
ence in character of the products which require the adop 
tion of modified marketing methods and principles 

From the standpoint of the individual salesman, the job 
of selling chemicals is not particularly easier or more 
pleasant, nor is it too much different from that of selling 
oil products, particularly those of the industrial or special 
purpose type He finds the merit increase, the incentive 
bonus, or the contest prize just about the same distance 
out of his reach, and he is under just about the same 
amount of pressure to send in call re ports and estimates 
ol sales potentials which he knows full well are vowing 
to be used against him in his next quarter's quota. He has 
to handle approximately the same number of complaints 
about product quality and slow delivery with approxi 
mately the same amount of diplomacy and patience, and 
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the letters he réceives from his own credit manager show 
just about the same degree of respect for his intelligence 
when he has found it necessary to stretch the rules a bit 
in order to obtain a piece of business. 

One thing he does notice, however, is the large number 
of PhD’s with whom he has to do business, not only in 
the laboratory but even across the purchasing agent's desk. 
In due time, of course, he finds himself spending more of 
his time with the men (frequently misters) for whom all 
these doctors work, at which time selling reverts to funda- 
mentals, but meanwhile he simply has to weather this 
high-powered technical resistance to his sales pitch and. 
usually, if he has not majored in chemistry, he wishes 
very much that he had. 

{4 major area of responsibility for success or failure 
in the marketing of chemicals lies not with the good old 
hard-working, conscientious salesman but with that seg- 
ment of management and staff which conceives, justifies. 
and launches the various undertakings and supplies the 
salesman with the basic information and technical service 
essential to his successful operation. This may sound a 
bit diffuse; in simple terms, it means “overhead” on a 
scale per unit of production which may come as a shock 
to some oil operators. 

I. Research and Development The statement may 
be made without fear of argument that no company can 
make a serious entry into the chemical field with the 
intention of staying in and growing witheut having some- 
thing new or original or proprietary other than raw ma- 
terials. A foothold may be 
“bandwagon” basis, but such a beachhead is a forlorn 
place from which <o coatemplate the surrounding compe- 
tition unless reinforcements are on the way. All this means 
is that research is indispensable to survival in the chemical 
business, and it is significant that every oil company which 
has achieved any notable success in this direction is known 
for its enlightened and generous attitude towards research. 

Attempts have been made to sidestep the basi require- 
ment of originality by teaming up with a partner with 
a captive offtake for all or part of the product to be manu- 
Experience has shown this advantage to be 


. rs abs 
gained on a “me too!” or 


factured. 
somewhat illusory, since one cannot offer less favorable 
terms to one’s partner than to a stranger, nor can one 
stand in the way if one’s partner can do better elsewhere, 
particularly when the competitive suppliers “elsewhere” 
are actively doing research. 

Others have substituted licensing of patent rights and 
know-how for research. No one can deny that one’s own 
research can always stand supplementing, and when money 
and time can be saved by such purchase. it definitely 


should receive consideration. It should be recognized. 
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nowever, that favors available by purchase to one are 
equally available to others. Like the previous expedient, 
this is essentially a method of reducing risk, and in the 
chemical industry, as in any other competitive business. 
risk and profit have a way of going hand in hand. Guar- 
anteed government bonds bear the lowest interest rates. 

Process and engineering development may be as impor- 
tant to a chemical undertaking as laboratory research. 
Many manufacturing positions are protected just as much 
by operating know-how and “trade secrets” as by patents. 
Chemicals plants, for instance, handle extremely corrosive 
materials; the secret of the success of the first synthetic 
ethyl aleohol operation by an oil company lay in the 
materials and method of construction of equipment as 
much as in the process. Development, as a separate over- 
head function, cannot be disregarded in setting up an 
organization to launch chemical ventures, and in_ this 
activity as in the case of research, penny wisdom at 
budget time can be foolhardy. 


2. Market Research and Development — When a 
new undertaking has been sponsored by Research, its eco- 
nomics clarified and manufacturing risks reduced by 
Development, often after pilot plant operation, the stage 
is reached at which Somebody asks Somebody (JG) “How 
much of this stuff can we sell and at what price?” Sixty- 
four dollars is a puny sum by which to characterize the 
magnitude and importance of this question. 

Long before this question has come up, the Market 
Research or Economic Research or Product Development 
department of our enterprising oil company has been at 
work. It has studied consuming industries and their needs, 
complaints, and preferences. It has torn from its well- 
thumbed reports of the U.S. Tariff Commission and other 
sources reams of population, production, and sales statis- 
tics, on the basis of which it has drawn “growth curves” 
extrapolated more or less smoothly to 1965, It has studied 
price histories, correlations with varying supply and de- 
mand situations, not only with regard to the product 
under consideration, but also all actual and _ potential 
competitive materials. It has critically scrutinized all pub- 
lished information on technical developments and produc- 
tion plans of others, and has painstakingly accumulated 
and correlated the views of potential consumers and others 
obtained in individual interviews or at assemblies of trade 
associations, 

During the pilot plant stage of this new undertaking, 
another staff group may have moved into the picture in 
order to provide additional support to the Marketing vice 
president when he stands up to answer the question as to 
what he can sell. Departmental names are a matter of 
executive whimsy, but in most cases, this group will be 
performing a Market Development function. With material 
made available from the pilot plant, or preferably a semi- 
works unit on regular production schedule, they will have 
heen testing the market in an attempt to firm up or modify 
the conclusions of the more academic market researchers 
as to potential sales volume and price. Compared to the 
salesman who takes over ex post facto, theirs is a trying. 
frustrating, and unrewarding assignment. If sales go well. 
they have set too low a price and are soon in trouble with 
customers because of restrictions on supply. If offtakes 
are not found at the predicted rate, it is their fault rather 
than that of the product. Irrespective of their personal 
feelings. however, Market Development people are an 
essential item of cost. and their maintenance and traveling 
expenses, as well as the losses they invariably show on 
introductory sales must be provided for in any realistic 
budget. 


December, 1954—Perroceum REFINER 


3. Product Application and Pechnigal Service 
Except in rare ahd fortuitous cases, chemical markets are 


reasonably well supplied, so that entry of a newcomer 
involves displacement of somebody else. Occasionally a 
new entrant has taken advantage of a momentary disparity 
in supply and demand to slip in while existing suppliers 
were looking the other way, but this has only postponed 
the day of reckoning. In either case, to gain acceptance 
or to maintain position, any supplier to the chemical 
industry must not only have a good product but must also 
have the data to prove it is good. Here is where his sales- 
man goes up against the PhD’s, and woe betide him if he 
is not equipped with data. No purchaser is more insistent 
on the quality and performance effectiveness of what he 
buys than the consumer of chemicals, an attitude in which 
he has been encouraged by past suppliers by the product 
application data and technical service they provide. 

Technical service to chemical salesmen is no different 
in definition or in importance than the services of “trou- 
ble-shooting” experts which oil companies supply to their 
representatives selling diesel lubes to railroads or turbine 
oils to power plant operators, The amount of customer 
guidance involved in the introduction of a new chemical, 
such as a new resin for structural or surface coating use, 
is, however, frequently of a surprising order of magni- 
tude. Expenditures on technical service alone averaging 
10-15 percent of gross sales income have been borne by 
chemical companies for several years after the introdue- 
tion of a radically new product. 

The manufacture of chemical products from petroleum 
raw materials bears enough similarity to modern oil refin- 
ery processes that some oil companies successfully com- 
bine these operations under the same management, There 
is a case for separation, but its presentation does not 
belong here. On the marketing side, however, division of 
responsibility and the establishment of completely distinet 
organizations is definitely the order of the day, Standard 
Oil Company (New Jersey) has had a separate marketing 
subsidiary since 1932, first Standard Alcohol Company, 
more recently Enjay Company. Oronite Chemical Com- 
pany has been independent on the marketing side of its 
parent, Standard Oil Company of California, since its 
incorporation in 1943. Shell Chemical Corporation has 
done both its own manufacturing and marketing since 
1929. More recent oil entrants into the chemical business 
are following this trend. No better evidence could be 
found of the basic dissimilarity between the problems of 
marketing chemical and oil products. 

The marketing of chemicals from petroleum is not better 
than the conventional oil business, nor is it worse-—it is 
simply different. However, it is to be noted that it is 
different. and it is hoped that this presentation may have 
thrown some light on just what the dissimilarities are. 
There have been failures in the efforts of oil companies in 
the United States to move into chemicals, just as there 
have been in other business ventures. There will un- 
doubtedly be more, because the manufacture of chemicals 
from petroleum has long since passed the frontier stage 


when surplus hydrocarbons were a disposal problem, and 
the established competition is formidable. But oil people 
have had to contend with changing conditions before and 


have displayed unusual ability to adjust their viewpoints 
and their methods to meet and surmount new problems 
once their dimensions have been made clear. They have 
already established a foothold of respectable size in the 
synthetic organic chemical industry, and there can be no 
doubt that the trend in the direction of increased participa- 
tion in the utilization of their petroleum raw materials in 


this direction will continue apace. st 
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IN 1953 OVER 5 billion pounds of chlorinated paraffin 
hydrocarbons and olefins were produced— more than half 
a billion pounds over 1952. This greater production can- 
not be assigned to any one or two compounds but reflects 
the general increase in interest and use of compounds of 
this type. Nearly all of the new production, however, was 
confined to the chloromethanes (methyl chloride, methy- 
lene chloride, chloroform and carbon tetrachloride) and 
various two-carbon chloro compounds including ethyl 
chloride, vinyl chloride, ethylene dichloride, trichloroethy! 
ene and tetrachloroethylene (perchloroethylene ) 

Although the production is large, there are only four 
major companies which are petrochemical producers of 
these compounds. Several other companies produce only 
one compound (ethyl chloride, vinyl chloride, or 
perchloroethylene) and three companies offer by-product 
ethylene dichloride. Eight of these companies have their 
plants located in the Gulf Coast Area because of the ready 
availability of natural gas and ethylene. Others are located 
on transcontinental natural gas pipe lines. 

The production and uses of these versatile compounds 
have many facets. For this reason it is convenient to dis- 
cuss the chloromethanes separately because they are pro- 
duced from methane by substitutive chlorination and also 
from sources other than petroleum. The two-carbon chloro 
compounds are almost entirely of petrochemical origin, 
and the various reactions used in their preparation include 
the addition of chlorine and hydrogen chloride to ethylene 
and acetylene, substitutive chlorination and dehydrochlori- 
nation. Their utilization also varies with the chloro- 
methanes used as solvents and for synthesis, the saturated 
ethane derivatives used for synthesis and the unsaturated 
olefin derivatives (chloroethylenes) used as solvents. 

The one- and two-carbon chloro compounds are by far 
the most important from a tonnage standpoint, but several 
other halogen compounds will be noted because of their 
special properties 

Chloromethanes 

The production of chloromethanes has shown a steady 

but not spectacular rise during the past five years (Figure 


® Processes 


® End uses 


1). The main reason for this constant increase in produc- 
tion lies in the variety of uses for these compounds (fig- 
ure 2). None of these uses has shown marked increase in 
activity during this period but all are active. 

The chlorination of methane is the only direct petro- 
chemical method used for the production of the chloro- 
methanes, This reaction presents an interesting problem, 
for under ordinary conditions of operation all four of the 
chloromethanes are produced. The ratio of products can 
be varied within fairly wide limits by proper selection of 
conditions. One company chlorinates 99 percent methane 
in a mole ratio of hydrocarbon to chlorine of 1.7 to 1.0 
(Figure 3). The reactants are preheated, and the reaction 
temperature is 350-370 C., with the operating pressure 
slightly greater than atmospheric. These conditions result 
in a LOO percent conversion of the chlorine and a 65 per- 
cent conversion of the methane. The products are in the 
following percentage ratio: 
ile (CH,C1) 

(CH.C1.) 


(CHC) 
(CCL) 


Methyl chlor 

Methylene chloride 

(Chloroform 

Carbon tetrachloride 
lt has been reported that a mole ratio of methane to 
chlorine of 10 to 1 at 450 C. in the presence of reduced 
cuprie chloride on pumice will give an 80 percent yield of 
methyl! chloride. 

Most of the methyl chloride, however, is produced by 
the reaction between methanol and hydrogen chloride. 

CH,OH HCl— CH,Cl + H,O 
Only where inexpensive methane and chlorine are avail- 
able is the direct chlorination of methane competitive with 
the methanol process. 

Carbon tetrachloride is the most important chloro- 
methane, and most of the other chlorides produced by the 
chlorination of methane are converted to carbon tetra- 
chloride by liquid phase photochemical chlorination. 
Mercury are lamps are used as the source of illumination 
and the reactors operate at essentially ambient tempera- 
tures. The exothermal heat of reaction is removed by 
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Figure 1. Production rates for the four chloromethanes. 


cooling coils and by refluxing the reactants. 
A large percentage of carbon tetrachloride is produced 
by the chlorination of carbon disulfide. 
CS, + 3Cl: — S:Cl -+- CCI, 
CS, + 28:Cl:— 6S + CCI, 


Both the carbon and the sulfur used to make the carbon 
disulfide may come from petroleum but usually do not. 
Chloroform is produced by the reduction of carbon 
tetrachloride 


CCl, + 2(H) — CHCl], + HCl 


and by the treatment of acetone, acetaldehyde or ethyl 
alcohol with bleaching powder (CaOC],H,O). 

The chloromethanes are used as solvents, especially for 
fats, oils, waxes and similar material. They can be readily 
and economically removed without decomposition from 
extracted residues by distillation or filtration. These sol- 
vent properties are reflected in the use of methyl! chloride 
in the production of butyl rubber, methylene chloride as a 
paint remover, chloroform in the production of penicillin 
and carbon tetrachloride in metal degreasing and dry 
cleaning. The use of methyl chloride in the synthesis of 
silicones and of both chloroform and carbon tetrachloride 
in the synthesis of the chloro-fluoro methane refrigerants is 
especially important. 


Two-Carbon Chioro Compounds 

The two-carbon chloro compounds are produced in 
larger amounts (Figure 4) and in an appreciably wider 
variety than the chloromethanes, Their methods of prepa- 
ration are also markedly different. Only ethyl chloride is 
produced by substitutive chlorination —all the rest come 
either directly or indirectly from ethylene and acetylene. 
This relationship between ethylene and acetylene is illus- 
trated in Figure 5. 

The two-carbon chloro compounds can be conveniently 
separated into the saturated compounds (chloroethanes) 
which are used primarily for the synthesis of other com- 
pounds and the unsaturated chloro compounds (chloro- 
ethylenes) which are used as solvents, in metal degreasing 
and as extractants, These solvent uses of the chloro- 
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Figure 2. End-use pattern for the chloromethanes. 


ethylenes are based on their stability and high solvent 
properties. 

zhloroethanes—-Two ethane derivatives dominate this 
type of compound and together account for one-third of 
the total production of acyclic halogen compounds, They 
are ethyl chloride and ethylene dichloride, These two com- 
pounds are further characterized by having nearly all of 
their production captive. 

Ethyl chloride (CH,CH,C1) may be produced by any 


one of three different methods. 


CHeCH 


| 
Ch 
Hel + He} 
CH ,CH.OH — CH,CH.C!] — CH,CH,OH 


Fermentation Petrochemical 


Hcl 
CH CH 


The most important method of preparation is the ad- 
dition of hydrogen chloride to ethylene. This reaction ac- 
counts for 10 percent of the chemical utilization of ethy- 
lene. Dry ethylene and hydrogen chloride, in approxi- 
mately equal molar quantities, are charged to a vertical 
reactor containing aluminum chloride dissolved in ethyl 
chloride. The operating temperature is 40 C. and the pres- 
sure is 2.5-3.0 atmospheres. Cooling coils are used to re- 
move the exothermal heat of reaction. Conversion is es- 
sentially complete and the yield is about 90 percent. 

The other major method used to prepare ethyl chloride 
is based on the reaction between ethyl alcohol and hydro- 
chlorie acid in the presence of zinc chloride as a catalyst. 
The reaction takes place at 143 C. and under two atmos- 
pheres pressure, A 95 percent yield is realized. Ethyl 
chloride also may be made by the photochemical chlorina- 
tion of ethane between 100 and 200 C. to give an 85 per- 
cent yield of ethyl chloride and a 15 percent yield of 
dichlorides. This method is not important commercially. 

Ethyl chloride is used for the production of tetraethy| 
lead and ethy! cellulose and to a small extent as a re- 
frigerant and as a local anesthetic. 
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Figure 3. Flow diagram of the process for the production of chloromethanes 


Ethylene dichloride (CH CICH.CIL) is produced in about 
the same quantity as ethyl chloride with 88 percent of this 
production being captive. Six percent of ethylene utiliza 
tion is for the production of ethylene dichloride by the 
addition of chlorine to ethylene in either the liquid phase 
or Vapor phase 

CH (iH ( oC HLCIC HA 

It is necessary in the vapor phase reaction to use a catalyst 
or active surface; even in the liquid phase, catalysts such 
as ferric chloride or ethylene dibromide are sometimes 
used. A typical process is given in Figure 6 along with a 
flow diagram for the dehydrochlorination of the ethylene 
dichloride to vinyl chloride. An approximately | to | 
molar mixture of ethylene and chlorine is admitted 
through sparger pipes al the bottom of the reactor con 
taining ethylene dichloride. The temperature is maintained 
between 40-50 C. and the pressure is one atmosphere The 
yield is 90-95 percent, with polychloroethanes being the 
by-products along with the hydrogen chloride produc ed 
when they are formed 

Ethylene dichloride is also obtained as a by-product in 
the chlorohydrination of ethylene to make ethylene chloro 
hydrin, an intermediate in the preparation of ethylene gly 
col. Three ethylene glycol producers offer this by-product 
ethylene dichloride for sale 

The only large use of ethylene dichloride is for de 
hydrochlorination to vinyl chloride which accounts for its 
high percentage of captive production. Ethylene dichloride 
is a solvent for fats, oils, waxes, gums, tars and resins, an 
extractant for alkaloids. vitamins, hormones, and it is used 


in fumigants (along with carbon tetrachloride). cleansing 
agents and herbicides. As a matter of fact. ethylene di 
chloride runs a poor second to the chloromethanes and 
the chloroethylenes for all of its solvent uses. It is reason 
ably resistant to hydrolysis but apprec iably reactive to 
many other reagents. This reactivity plus its availability at 
a low cost are responsible for its greater use in synthesis 
than as a solvent. 

Several other chloroethanes are available commercially 
but only /././-trichloroethane (CH CCL.) is receiving cur 
rent publicity. It has an unusually low toxicity, excellent 
solvency for oils and greases, and is non-flammable. It is 
recommended for cold type metal cleaning operations 
1.1.1-Trichloroethane is prepared by the addition of hy- 
drogen ‘ hloride to viny lidene chlor ide 

CH CCl + HCl CH,CCI 


Tetrachloroethane (CHCI.CHEL, ) is produced by effi 
ciently mixing chlorine and acetylene, both of which are 
dissolved in tetrachloroethane. 


He CH 


The temperature used is 80 C. and antimony trichloride 


2CL —@ CHCLCHCI 


and ferric chloride are used as catalysts. Tetrachloro 
ethane is dehydrochlorinated to trichloroethylene. 


Chloroethylenes—— Three chloroethylenes (vinyl chlo- 
ride, trichloroethylene, tetrachloroethylene) in 1953. ac- 
counted for 878 million pounds of acyclic halogen com- 
pounds with the production of vinyl chloride (401,701,000 
pounds) being topped only by ethyl chloride and ethylene 
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dichioride (used to produce vinyl chloride). The produe- 
tion of vinyl chloride represents 30 percent of the chemical 
use of acetylene, with the production of trichloroethylene 
accounting for another 20 percent. 

The dominant position of vinyl chloride (CH, =CHC1) 
is accounted for by the fact that it is the monomer for 
vinyl chloride plastics. These plastics appear in many 
forms including rigid molding plastics, sponge, flooring, 
film for packaging and plastogels. 

Vinyl chloride is produced by the dehydrochlorination 
of ethylene dichloride and by the addition of hydrogen 
chloride to acetylene. The dehydrochlorination of ethylene 
dichloride may be achieved by pyrolysis or by the use of 
caustic. In the thermal process (Figure 6) the ethylene 
dichloride is dried and passed into the cracking furnace at 
50 psig. The dichloride is cracked at 480-510 C. to vinyl 
chloride and hydrogen chloride. 


CH,.CICH.C1] ~ CH CHC! + HCl 


The conversion is 50 percent and the yield is 95-98 per- 
cent. 

The caustic process (Figure 6) uses a 6 percent sodium 
hydroxide solution to effect dehydrochlorination. 


CH.CICH.CI NaOH — CH CHC! + NaCl + H,O 


The ethylene dichloride-sodium hydroxide ratio is 2 to 1] 
and the reaction conditions are 150 psig and 143 C. A 90 
percent conversion is obtained with two to three minutes 
residence time. The yield is essentially quantitative. 

Vinyl chloride is also prepared by the reaction between 
acetylene and hydrogen chloride. 


H CH + HCI— CH CHCl 


The two reactants are mixed and fed to multi-tube re- 
actors containing activated carbon pellets impregnated 
with a catalyst containing mercuric chloride. The molar 
ratio of acetylene to hydrogen chloride is 1.0 to 1.1. The 
temperature of the reaction is between 140 and 200 C. de- 
pending upon the catalyst activity. The yields are in the 
range of 80 to 85 percent based on acetylene. 

The combined process of dehydrochlorination of 
ethylene dichloride to give vinyl chloride and hydrogen 
chloride, followed by the addition of the hydrogen chlo- 
ride to acetylene, is especially attractive for it permits 
complete utilization of the chlorine. 

The di- and polychlorcethylenes are produced by the 
dehydrochlorination of polychloroethanes (Figure 5) 
using methods similar to those used for the production of 
vinyl chloride from ethylene dichloride. With the excep- 
tion of vinylidene chloride they are used as solvents, metal 
degreasers, dry cleaners, etc. All of these uses are de- 
pendent upon the high solvent properties of chloro com- 
pounds toward fats, oils and similar materials coupled 
with the marked inactivity of chlorine atoms attached to a 
carbon atom associated with a carbon-carbon double bond 


(—{ C — Cl). These vinyl chlorine atoms are distinctly 

less reactive than those attached to a carbon atom of a 

paraffin hydrocarbon. 
Vinylidene chloride (CH, 


rolysis of trichloroethane. 


CCl.) is made by the py- 


CH.CICHC1L — CH, CCl, + HCl 


It is used to make filaments, latex and films. 
Trichloroethylene (CHCl CCl.) is produced by the 
dehydrochlorination of 1.1.1.2-tetrachloroethane obtained 
from ethylene 
CH.CICCL ~@ CHC] CCl + HCI 


and 1,1,2,2-tetrachloroethane from acetylene. Most of the 
trichloroethylene comes from this latter source by dehy- 
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Figure 4. Production rates for the principal C chloro compounds. 
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Figure 5. The two-carbon chloro compounds 


drochlorination using a lime slurry in a tower reactor at 
temperatures between 70 and 100 C, 


PCHCLOHCI Ca(OH), — 2CHCI 2HLO 
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Figure 6. Flow diagram of the process for the production of ethylene dichloride and vinyl chloride 


Over 90 percent of the trichloroethylene is used in 
vapor degreasing and accounts for 93 percent of these 
solvents used in the U. S. Vapor degreasing combines dis- 
solving and mechanical actions to remove fats, oils, waxes, 
tars, etc., from nonporous materials such as metals, glass 
and certain plastics. Trichloroethylene is also used in the 
cleaning of woolen piece goods, but it is not extensively 
used in general dry cleaning because of its tendency to 
bleed cellulose acetate dyes at temperatures above 30 C. 
Trichloroethylene is an expensive solvent from the stand- 
point of initial cost, but its superior solvent power, good 
stability, nonflammability and relative low toxicity con- 
tribute to low processing costs. 

letrachloroethylene (perchloroethylene, CCl, = CCI,) 
is produced by the dehydrochlorination of pentachloroe- 
thane from ethylene. 


cc) CCl He} 


CHCLCCI 


letrachloroethylene is gradually replacing trichloroethyl- 
ene and carbon tetrachloride in the dry cleaning industry. 
It is also used to a small extent in vapor degreasing. 
There are several other methods which may be used to 
produce polychloroethylenes. Salt bath chlorination con- 
sists of passing the compound to be chlorinated and chlo- 
rine into a bath of molten salts, The heat of the bath and 
the catalytic action of the salts cause chlorination and 
dehydrochlorination with a resulting high yield of poly- 
chloroethylenes. This process has been reported for the 
production of vinylidene chloride from ethylene dichloride 


and chlorine 
CH,CICH,CI 4 | HC] 


Che Deacon process is an oxidative chlorination process 
in which ethylene, chlorine (or hydrogen chloride), and 
oxygen react at a temperature between 100 and 450 C., in 
the presence of an oxidation catalyst (copper oxide). 


cH CH 2C1 i) CC] ee HLA) 


The products are predominantly tric hloroethylene (30 per 


140 


ethylenes can be converted to tetra- 
chloroethylene by recycling them. One 
of the difficulties in the operation of 
this process is the necessity of main- 
taining careful temperature control. 
for the permissible temperature range 
is not large and both chlorination and 
dehydrochlorination must occur con 
currently. 


Other Halo Compounds 


There is an appreciable number of 
halogen derivatives of methane com- 
mercially available. They are usually 
polyhalo compounds with various com- 
binations of fluorine, chlorine and bro- 
mine. The most obvious of these are 
the chlorofluoromethanes ( and ethanes ) 
used as refrigerant gases and in aero- 
sols. Monochlorodifluoromethane 
(CHCIF,) is finding an expanding 
use in air conditioning units and home 
freezers. When lower temperatures are 
required, dichlorodifluoromethane 
(CCLF,) is used. 


The polyfluoro compounds are usu- 
ally prepared by the replacement of chlorine from poly- 
chloro compounds, using hydrogen fluoride in the pres 
ence of antimony pentachloride. 


SbCl 


CCl, + 2HF — CCLF 2HC1 


It is possible to replace any number of chlorine atoms by 
fluorine atoms because the introduction of each fluorine 
atom lowers the boiling point of the resulting product by 
about 52 C. The desired product is removed as formed by 
regulating the temperature of a dephlegmating column. 
Many halo methanes are nonflammable and are used as 
fire extinguishers, especially in airplanes. The most im- 
portant of these are bromotrifluoromethane (CBrk,), di- 
hromodifluoromethane (CBr,F,), chlorobromomethane 
(CH.CIBr) and methyl bromide (CH,Br). Chlorobromo- 
methane (CB) is said to be nearly an ideal agent for 
extinguishing fires. It is relatively nontoxic, has a low 
vapor pressure, and can be stored in ordinary vessels 
without pressure. It is produced by the bromination of 
methylene chloride in the presence of aluminum chips. 


3CH,CIl iBr, + 2Al — 6CH,CIB: 2A1C] 


The reaction takes place between 35 and 47 C. and the 
vield is 82 percent 

Over 6 million pounds of methyl bromide were pro- 
duced in 1953. This methyl bromide was used as a fire 
extinguisher, and, because of its toxicity, it was also used 
as a fumigant. In spite of its relatively high cost it is used 
as a alkylating or methylating agent in the production of 
various dyes and medicinals (pyramidone and anti- 
pyrine). Methyl bromide may be produced by the several 
methods used for the preparation of methyl! chloride. 

Ethylene dibromide (CH,BrCH,Br) is produced in a 
large but undisclosed quantity by the addition of bromide 
to ethylene. 


CH CH, + Br: @ CH,BrCH,Br 
It is used along with ethylene dichloride as a component 


of ethyl fluid and it is also used as a soil fumigant. +2 
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TABLE 1 TABLE 2 


Cheamncals Routes from Hydrocarben Total U.S. 


Production | 
Aleobels and Glycols: | (Millions of Lbs.) | 
Methanol Hydreto gas; direct oxndation - - = 


Ethanol tion; direct oxidation 1954 
n-Propanol Direct on eubtion, Oxo Chemical | 1946 1950 | Est. | 
Acetic Acid 441 | 400 | Normal 


lsopropanol Hydration 
Ally! Alcohol Hydrol 
I Adipre Acid 135 | 170 | Above normal 


yas 
Oxo; hydration 
Amy! Alcohols Hodeelate Formaldehyde 1,100 | Above normal 
Ethylene Glycol Hydration Acetaldehyde 800 | Norma! 
Oetyl Aleohols Ono Acetone 460 Normal 
Propylene Glycol Hydration Methy! Alechol 1,050 | Normal 
Glycerol Ethyl Aleohol# 1,060 | Nornal or 


Hydrolysis 
Oxides: below 
Ethylene Oxide o- Buty! Alcohol 1 146 


Chemicals 


Aldehydes: 
Formaldehyde 
Acetaldeh yde 
Propronaldehy de 
Butyraldehyde 
Isobutyraldeh yde.. 


Acids and Anhydrides: 
Acetic Acid 
Propionic A cid 
Adipic Acid... 


Ketones: 


Routes from Hydrecarboos . 
Estimated 


Future 
Growth 
Potential! 








Dircet oxidation 
Hydration ; direct oxidation 
Direct oxidation 

Oxo 

Oxo 


Oxidation 
Direct oxidation 
Direct oxidation 


Hydrolysis; direct oxidation 


Acetone Direct oxidation Propylene Oxide 





175 | Normak 
540 | IN 


60 | Normal 
60 | Above norms! 
47 Norma! 
' In terms of percentage growth year, normal is con- 
sidered here as 4-5 percent and above normal as 6-10 percent 
? From petroleum sources only 


Ethylene Glycol 192; 519 
Propylene Glycol 79 
Pentaerythritol yy 
Diethyl Ether 39 3N 


yes 











Aliphatic Oxychemicals From Petroleum 


Here is a discussion of the several routes that may 


important group of petrochemicals. 


xe used to produce this 


Hamilton R. Wager, James E. Wall and Anthony A. Williams, 


Celanese Corporation of America 
New York 


THE BRITISH scientist, Dr. W. A. Bone, might well 
have intrigued when he detected traces of formic 
acid, formaldehyde and acetaldehyde in the apparatus with 
which he was studying the oxidation of lower hydrocar- 
bons.’ That was about 60 years ago. Meanwhile, subse- 
quent whole generations have had their turns at being 
amazed by the truly remarkable growth of oxygenated 
chemicals, as part of the broader parent field of petro- 
chemicals. Some others before Bone, such as John Dalton, 
and of course many others since, have labored in the cause 
of furthering the technology of hydrocarbon oxidation and 
the other methods of producing aliphatic oxychemicals. 
The purpose of this article is briefly to delineate these 
processes and comment on such other phases of this com- 
munity of chemicals as may be of general interest. 

Bone’s research is cited since he was a pioneer in work 
leading to petroleum oxychemicals, was active in the field 
over a long period of time and appears to have had good 
perception of many of the practical problems encountered 
in the seemingly simple operation of introducing oxygen 
into hydrocarbon molecules to form commercially useful 
chemicals. Bone and Wheeler in a report of their early 
studies, over 50 years ago, noted that there was“... a 
necessity for a closer study of the phenomena involved 
if there is ever to be gained a clear insight into the 
mechanism of the oxidation of hydrocarbons.” 

This notation appears to hold true today, because even 
though aliphatic oxychemicals made from petroleum are 
important items of commerce, and are made by a number 
of processes as described later, in some cases our under- 
standing of the oxygen-introduction mechanisms lags be- 
hind the actual practical results that have been obtained in 
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building plants and producing the chemicals. Probably 
the outstanding example of this situation is in techniques 
where hydrocarbons are oxidized directly. Fortunately, this 
condition has not hampered progress, but if anything, 
seems to have served as an incentive thereto; it is merely 
one of the aspects of the petroleum-based oxychemical 
field which stimulates both researcher and producer. 

of development of these chemicals 
to more recent times. we find Dr. Bone observing in a lec- 
ture in 1932, that: “In recent years the number of workers 
in the field (of oxychemicals) has so multiplied the world 
over that the task of reviewing the results of all their ac- 
tivities (is tremendous).”’ He also noted that most of 
the new oxidation work was related to hydrocarbons found 
in the processing of petroleum, in conjunction with which 
many new chemicals were beginning to be isolated. It is 
significant that this was about the period when aliphatic 
oxychemicals derived from petroleum sources by various 
production methods were beginning to be commercialized, 
and the pertinent patent literature was expanding rapidly 

As brought out in the opening paragraph, growth of 
these chemicals has been rapid up to the present time. A 
little over a quarter of a century ago, the only oxygenated 
aliphatics manufactured in important quantities were 
ethanol, normal butanol and acetone, all made by fermen- 
tation procedures; glycerol derived from fats; and 
methanol and acetic acid obtained from wood distillation 
operations. 

These chemicals continue made from the old raw 
materials, but nearly all the substantial incremental output 
of the intervening years has come from petroleum hydro- 
carbon sources. Today, well over three quarters of the 
U.S. production of aliphatic chemicals, including the oxy 
chemical branch of the family, is based upon petroleum 
hydrocarbons. 


Praci the cause 
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The hydrocarbons used are pretty much limited to the 
€-1 to ©-4 paraffins and an assortment of the olefins. 
Hydrocarbons containing above 5 carbon atoms are dif- 
ficult to purify due to the increasing content of isomers. 
Such a situation negates the principal requirements for 
oxychemical raw materials, viz., that they be inexpensive 
and reasonably free from impurities. 

The industry is now far enough along in this period 
of transition from old raw materials and techniques to 
new, to have adequate proof of the wisdom of having 
made the change. Not only are the old, standard chemicals 
made at lower cost, but whole groups of compounds, dif. 
heult or impossible of manufacture by the old techniques. 
ean now be readily made. The aliphatices are well ahead 
of aromatic oxychemicals derived from petroleum and the 
latter will not be considered in this article. 

As to the use pattern of the “oxy-” community taken as 
a whole, the quantities consumed by the chemical process 
industry itself in solvent production and synthetic resins. 
fibers and related products manufacture, account for the 
single largest market. The petroleum, automotive, lacquer 
and furniture industries also consume important quanti 
ties and there is a large number of miscellaneous minor 
uses. In fact, use of these chemicals is extremely widely 
disseminated throughout U.S. industry 

The principal families comprising the community the 
ones that will be dealt with here, and for the most part 
in the sense that they are obtained as primary products 
by the various methods of production to be described in 
due course are the aldehydes, alcohols, acids and anhy 
drides, ketones and oxides. Nitro aliphaties and possibly 
a few others might be construed as belonging here, but 
they are not large volume chemicals. Of course, the list 
could be compounded almost ad infinitum by including 
esters and other secondary products and derivatives of 
the primary chemicals. 

Of the processes consuming petroleum raw materials. 
which are now used commercially in the United States for 
introducing the oxygen atom into aliphatic hydrocarbon 
molecules, a few have acquired recognized names, while 
the others are in eflect nameless, but none the less im 
portant, The oxygen, itself, must come either from the air 
or oxygen-containing compounds, usually carbon monox 
ide or water. Among the “named” processes are the 
Fischer-Tropsch method and the Oxo process, both of 
which are specialized synthesis gas operations. 

The other major techniques. arbitrarily categorized 
above as “nameless,” are direct oxidation (of paraffinic and 
olefinic hydrocarbons) ; 
gas, other than Fischer-Tropsch and Oxo; hydration (of 
olefins): and Aydrolysis (of chlorinated hydrocarbons) 
By way of a brief review of these processes and their main 
products, a start will be made beginning with the Fischer 
Tropsch and Oxo processes, as these have been much in 


processes based upon synthesis 


the news of late. 

Fischer-Tropsch This modification of the ordinary 
carbon monoxide hydrogen reaction formed the basis of 
synthetic oil manufacture in Germany during World 
War Il. Further modification, comprising some changes in 
Fischer-Tropsch itself, was made to enable a commercial 
operation in this country whereby concommitant recovery 
could be effected of a complex mixture of aliphatic oxy 
chemicals containing quite a wide range of aleohols, alde 
hydes, ketones, acids and possibly others, in addition to 
the primary hydrocarbons also produced. It is based upon 
catalytic partial oxidation of natural gas to form the re 
quired synthesis gas, employing oxygen fractionated from 
liquid air to effect the reaction. In this case, the oxygen 
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in the final products will have entered the molecules 
thereof, via CO. To date, the Fischer-Tropsch scheme 
described above has not proved itself commercially; how- 
ever, a strong effort is being made to correct this situation 
and there appears to be a good possibility for success. 

Que Process This is the technique by which olefins 
carbon monoxide and hydrogen participate in catalyzed 
reactions that yield mainly aldehydes and branch chain 
primary alcohols. Ketones and more complex chemicals 
are obtained as by-products. The reactions are applicable 
with most of the olefins. and this appears to be a fertile 
field for further development. As a sidelight to these re- 
actions it should be kept in mind that by application of 
higher temperatures than usually employed in the Oxo 
process, carbon monoxide, water or alcohols and olefins 
interact to form acids; for example with methanol and 
CO, acetic acid can be produced. Carbon monoxide will 
add to acetylene to form acrylic acid and some of its de- 
rivatives. While these reactions are still relatively unex. 
ploited, they, and many others of kindred nature, may 
ultimately form important additions to the present com- 
mercial techniques for aliphatic oxychemicals. As in the 
Fischer-Tropsch reaction, CO is the vehicle for getting 
oxygen into the hydrocarbon skeleton. 

The major other commercial methods mentioned in pre 
ceding paragraphs for producing aliphatic oxychemicals 
are further described as follows: 

Wefin Hydration—This is a very 
widely-practiced operation. Essentially, it comprises the 
addition of water to the olefin, thus fixing oxygen from 
the water molecule into the structure of the hydrocarbon. 
Most commercial hydrations of this type are effected via 
intermediate absorption of sulfuric acid, followed by 
water treatment. Direct addition of water to olefins is ac- 
complished catalytically. Solid catalysts or liquid phases 
thereof are employed. Ethanol, isopropanol, sec.- and tert.- 
butyl! aleohols and higher non-primary members of this 
family are made by olefin hydration. By hydration, also. 
acetylene can be converted to acetaldehyde and ethylene 
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oxide to the glycol. 
Synthesis Gas These operations have already been 
discussed, in part, in the foregoing, under the headings 
of the Fischer-Tropsch and Oxo modifications, Synthesis 
gas can, of course, be produced from steam and coke, as 
well as from petroleum hydrocarbons. However, the re- 
cent trend has been so strongly toward the latter source. 
as virtually to eliminate coke from the picture. Back in 
the mid-1920's, synthetic methanol initiated the use of 
synthesis gas (coke-derived) as a raw material for ali- 
phatic oxychemicals, and the alcohol is still a leading 
product from this gas mixture, although as just explained. 
petroleum hydrocarbons are now the raw material of 
choice. 
livdrolyvsis of Chlorinated and Chlorohydrinated 
Hydrocarbons Like hydration and synthesis gas opera- 
tions, hydrolysis is a well-established method for intro- 
ducing oxygen into hydrocarbon linkages. As in the case 
of hydration, the oxygen that lodges in the products comes 
ordinarily from water used in performing the hydrolyses. 
Hydrocarbons which have been chlorinated or chlorohy- 
drinated are split at the halogen bonding and the substitu- 
ents replaced by hydroxyl groups, thus forming oxychemi- 
cals. Examples of products obtained from petroleum 
hydrocarbons by this procedure are ethylene glycol, allyl 
and amyl alcohols and glycerol. 
reet Oxidation This method rounds out the con- 
sideration of the major oxygenating processes. It has been 
left until last, not because it is of lesser importance, but 
to facilitate a somewhat more detailed description thereof. 
This appears warranted since direct oxidation even after 
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many years of development, is sti!l a good example of the 
vitality which pervades the oxychemical industry. Except 
for the Fischer-Tropsch modification of the synthesis gas 
operations, direct oxidation techniques probably still con- 
tain more of the types of “unknowns” recognized so long 
ago by Bone, than any other of the foregoing processes. 
However, as brought out previously, very excellent prac- 
tical results can be obtained by direct oxidation. 

About 20 years ago, Celanese, which is a major manu- 
facturer of cellulose acetate used in plastics, fibers and 
other products, began to consider processes for producing 
some of its own raw-material chemicals from petroleum 
hydrocarbons, specifically acetic acid, acetic anhydride and 
acetone. Later, in 1941, Celanese began operating a semi- 
works type pilot plant at Cumberland, Md., for interme- 
diate study of a hydrocarbon oxidation process which the 
company was then developing; by the end of the next 
year, Celanese was ready to exploit its process on a com- 
mercial scale. However, due to the intervening world war, 
plant construction was delayed and was not finally com- 
pleted until the end of 1945. The first plant built is lo- 
cated near the town of Bishop, Texas, and is known as 
the Chemcel plant. The Chemcel operation is continuous. 
The forepart of this plant contains large gas-engine-driven 
compressors which separately compress raw material air 
and hydrocarbon gases; 
quent reactions, an excess is employed of hydrocarbons. 
This operating condition may be traced back to Bone’s 
observation that an excess of hydrocarbons in the reaction 
mixture is essential to the production of chemicals other 
than oxides of carbon. The separate streams of compressed 
gases are blended and fed to special furnaces where par- 
tial oxidation occurs of the hydrocarbons in the gas 
stream. The furnaces operate in parallel and provide for 
pre-heating the gas mixture as well as affording suitable 
conditions for the reaction. Brief residence in the furnaces 
suffices for enrichment of the gas stream with primary re 
action products. Quenching and absorption in water is 


as an aid in controlling subse- 


next resorted to in order to begin the recovery operations. 
Phe absorbers vent hydrocarbons which escaped oxidation 
in the furnaces. and which are recycled for re-use, and 
nitrogene under pressure which can be used as a source 
of energy. 

The first step in separating the components of the crude 
water-chemical solution obtained from the absorbers en 
tails isolation of dilute formaldehyde. After this, other 
separation procedures are resorted to for recovering and 
purifying the chemicals remaining in the solution, com 
prising mainly alcohols, aldehydes, ketones, and oxides 
Some of these chemicals, in addition to being ready for 
sale in their own right can be used to produce up-graded 
materials. These portions will not be covered, since they 
are secondary and tertiary reactions and this discussion is 
limited largely to primary products. Among the serious 
problems encountered in developing this process were those 
having to do with various distillation techniques, heat 
exchange, and corrosion of metals by organic chemicals. 

The newest plant of the Celanese Chemical Division is 
located near Pampa, Texas. Here, again, air and hydro 
carbon gas, compressed to the proper level, are fed to 
vessels where oxidation of the hydrocarbons takes place. 
\ reaction-product mixture is obtained, and separated 
from the nitrogen and un-reacted hydrocarbons. The oxi 
dized crude is processed to separate the relatively low 
boiling components, the major product (acetic acid) and 
higher boiling materials. In a secondary operation, acetic 
acid is converted to the anhydride. Other than acetic acid. 
the primary products from direct oxidation at Pampa are 
acetone, methanol, methyl ethyl ketone, 
formic acid, lactones and propionic and butyric acids. 
Unique problems were also encountered at Pampa, despite 


acetaldehyde, 
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the experience obtained by the Chemcel operation. In solv- 
ing them, extensive use was made of air-cooled heat ex- 
changers, and new-types of sieve tray distillation columns. 

Since the foregoing section on processes was not entirely 
amenable to an orderly presentation of the major aliphatic 
oxychemical families and individual members thereof, 
brief consideration is given, in Table 1, of the principal 
processes used in manufacturing certain of the typical 
items, although not necessarily in order of importance. 

Past performance and expected future trends of the alli- 
phatic oxychemical field will be touched upon briefly here 
in conclusion. The rapid growth of this field during World 
War Il, and unexpected firmness in demand thereafter, 
encouraged large expansions of production facilities, and 
thus in many instances a state of temporary oversupply 
resulted for some of the chemicals. 

Detailed forecasts for, say, 1960 are therefore to a de- 
gree academic, Table 2 lists a number of aliphatic oxy- 
chemicals and their post-war production performance, 
together with an assessment of future growth potential. 
There is ample capacity already installed in the United 
States to satisfy requirements for a few years to come, For 
example, such basic chemicals as methanol and formalde- 
hyde, now have production facilities with aggregate capac 
ity well in excess of forseeable demands of the next few 
years. 

In looking toward the near future, it is reasonable to 
expect that most developments will be along the lines of 
creating useful new derivatives of old products, continua- 
tion of work on Oxo and other promising new oxygenating 
processes and further exploration of direct oxidation re 
action systems. For example, the aldehydes and ketones 
are reactive materials and offer possibilities for further 
investigation. Up to the present, researchers have had very 
little success in developing commercially feasible proe- 
esses for directly oxygenating methane and ethane to us 
able products. These one- and 2-carbon paraflins are more 
widely available than others and there will be strong eco 
nomic incentive to push work in this area, probably along 
the lines of catalytic oxidation. It will be a long time. 
however, before methane and ethane replace propane and 
butane as the principal raw materials consumed in direct 
oxidation plants. This appears to he so because much time 
will be required to perfect means for overcoming the poor 
yields and difficulty of separating unconverted methane 
from reaction products, inherent in methane oxidation. 

Propane and butane are also widely used as fuels, and 


thus are vulnerable to increases and seasonal fluctuations 


in price, which will force chemical processors to seck im 
vields of oxychemicals therefrom, even 
while research is proceeding with methane and ethane 


Studies of new catalysts, more 


provements in 
oxidation techniques. 
nearly isothermal reaction conditions and higher pressures 
are indicated. It is desired thereby, to aid in reducing the 
formation of degradation products and preserve the skel 
tons of the feed hydrocarbons. Still another approach 
would be to develop more selective processes whereby just 
those chemicals in demand can be obtained. It is almost 
certain that oxidants other than air will also be seruti 
nized. Undoubtedly, the reader will not have to wait long 
for other interesting developments in this dynamic field 
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Acetone—Its Production and Uses 


Interest in acetone has been increased as a result of the development of the 
phenol-from-cumenc process in which it is an extremely important by-product. Here is 
a discussion of this and other commercial processes and the methods for utilizing this 


versatile chemical. 


Peter W. Sherwood, Chen 
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NEW MARKETS and two new manufacturing processes 
once again shift the focus of interest to acetone. one of 
the petrochemical industry's oldest products 

Until the 
and, to a lesser extent, oxidation of butane accounted for 
America's entire output of synthetic acetone. The produc 
tion pattern is now to be severely displaced by a new 


middle of 1953, conversion of isopropanol 


method of phenol synthesis which uses cumene as starting 
material and yields acetone as co-product. This process 
developed by Hercules Powdet Company in the United 
States and by Distillers Company, Lid.. in England has 
already become an industrial reality. At the present time 
four plants of this type are in actual operation of close 
to realization in the U.S. and Canada alone 

Other processes for acetone synthesis have found limited 
industrial application. Announcement has recently been 
made that Stanolind Oil and Gas Company has acquired 
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the gas synthesis plant of Carthage Hydrocol Company 
at Brownsville, Texas. It is expected that, upon rehabili- 
tation, this currently non-operating installation will yield 
11 million pounds per year acetone, along with large vol- 
umes of other oxygenated chemicals, as by-product of 
(0000 barrels per day) gasoline synthesis by a modified 
| ischer-Tropsch process, 

Acetylene and acetic »hydride have served as raw mate 
rials for acetone production in European practice. Neither 
of these methods is, at present, suited to the American 


Indeed, acetone serves as one of the starting 
~ 


economy 
points for acetic anhydride synthesis in at least one | 
plant 

Acetone synthesis from isopropanol continues to be 
commercially attractive in the face of competition offered 
hy the cumene hydroperoxide process, as witness the con- 
struction of new IPA and acetone capacity by Shell Chemi- 
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cal Company during the last year. It is expected that this 
route will cover 30 percent of the 135-million-pound ex- 
pansion for synthetic acetone sought by the DPA between 
the years 1951 and 1955. 

Regardless of process, the expansion outlook for ace- 
tone production continues to be bright even after more 
than two decades of sustained intensive growth. As re- 
cently as 1940 the economy could absorb only 175.850.000 
pounds acetone. By 1951, domestic demand had risen to 
525,361,000 pounds. Total U.S. acetone production dur- 
ing that year was 559,666,000 pounds. All but 3.9 perce ii 
of this amount was manufactured by synthetic methods. 

The immediate goal, set by DPA for January 1. 1955 
calls for an acetone capacity of 760 million pounds. 
Beyond that, the crystal ball becomes somewhat clouded. 
Taking account of general economic trends and inherent 
growth potential in new outlets for acetone. Nieuwenhuis' 
estimates an output of some 1.1 billion pounds per year 
by 1975. 

That practically all of this new output will stem from 
petrochemical sources is beyond dispute. The extent to 
which the long-established IPA-route will figure in the ex- 
pansion picture remains to be seen. It must be considered 
that the growth potential of phenol is very much brighter 
than even that of acetone. Indeed, if only some 25 percent 
of the estimated increase in phenol production during the 
next few years is covered by cumene hydroperoxide capac- 
ity this source will serve to cover the entire anticipated 
new acetone demand, 

These considerations are tempered somewhat by the sig- 
nificant influence of acetone price on the economics of 
the cumene hydroperoxide route to phenol. Pressure from 
this source may well bring about continued downward 
trend in acetone price, with the result that competitive 
phenol processes will once again appear more attractive. 
At the same time, developments in isopropanol production 
and in independent outlets for this alcohol may be ex- 
pected to reduce operating costs in this field to the point 
where a price drop can be more readily absorbed. Tech- 
nical aspects of recent promising work in this field will be 
considered in the course of this discussion. 

Acetone is, of course, a solvent of outstanding impor- 
tance. In this function, its prime outlet is the cellulose 
acetate industry which consumes 0.12 pounds acetone per 
pound of product film or fiber. Some 40 million pounds 
of acetone was consumed in 1951 in paint and lacquer for- 
mulations. In third place as a consumer of solvent acetone 
is the bottled acetylene industry which accounts for some 
5 percent of the total market. Other solvent and miscel- 
laneous uses bring acetone outlets to an estimated total of 
160-170 million pounds (in 1951). 

Some expansion continues in these fields, paralleling 
the growth of the established customer industries. But it 
is as a raw material for chemical syntheses that acetone 
shows the greatest growth potential. The range of possible 
derivatives is large and complex. However, most of the 
important syntheses in this field are based on six primary 
intermediates which are manufactured from acetone di- 
rectly, 

TABLE 1 


Production 
Millions of Pounds 


PRODUCI 
Diacetone Alco 
Mesity! Oxide 
Methyl Osobutyl Ketone and Ci 
Hexylene Glycol 
Acetone Cyanhydrin 
Ketene (for acetic anhydride 
Isophorone and Phorone 
Miscellaneous (including, among 
Mesitylene and Bisphenol-A 


Total 


1954—-PETROLEUM REFINER 


December, 


lable 1, based on data by Nieuwenhuis.' gives a measure 
of the volumes involved in the production of these pri- 
mary derivatives of acetone during 1951. The chemicals 
concerned are highly versatile and future growth may well 
be spurred by the development of chemical uses which are 
not now on the horizon. 

Production of petrochemical acetone is today a highly 
competitive industry. In both of the principal processes 
(via isopropanol or cumene), relatively dilute propane 
stocks may serve as raw material. It is evident that this 
contributes to the attractiveness of the methods. The third 
commercial process, direct oxidation of hydrocarbons, 
vields a mixture of acetone with other oxygenated products 
(aldehydes, alcohols, acids), most of which are readily 
saleable and carry a significant share of the production 
costs. 


Production of Acetone via Isopropanol — This proc- 
ess involves the hydration of propylene to yield isopro- 
panol which may then be oxidized or dehydrogenated to 
acetone. Two fundamentally different processes serve today 
for the commercial production of the intermediate alcohol. 
The older route, involving intermediate formation of the 
isopropyl ester of sulfuric acid is carried out in the liquid 
phase, while direct hydration of propylene calls for vapor- 
phase operation over a fixed-bed catalyst. 

(a) Liquid-Phase Hydration of Propylene 

At present, this indirect process is by far the pre- 
dominant route to isopropanol, It is carried out in two 
distinct chemical steps: 


SO,H + H,0 


. » H, 
CH, + H.SO,* HO CH,/! H 


OH (1) 


H.SO,.* H,O 


(2) 


SO.H © H,0 + H,0-+CH,*CH + CH, 


Acid concentration, temperature, and olefin:acid ratio 
are the principal variables affecting the esterification re- 
action (Equation 1). 

Use of very concentrated acid in the esterification of 
propylene leads to excessive coking and polymerization. 
Moreover, the rate of the highly exothermic esterification 
reaction becomes too high resulting in difficult tempera- 
ture control. At very low acid concentrations, on the other 
hand, absorption rate becomes unsatisfactory. 

For commercial operation, the optimum acid concen- 
tration is between 75 and 85 weight percent. Ideally, the 
monohydrate of sulfuric acid (84 percent) would be most 
desirable since, according to Equation (1) operation at 
this concentration would cause no build-up of free water 
with its concomitant adverse effect on absorption rate as 
the reaction progresses. Actually, side reactions, which 
occur to a significant extent, modify this picture and pro 
vide the reason for selection of lower concentrations. Fore. 
most among these secondary reactions is the formation of 
diisopropyl sulfate. It has been shown’ that diisopropy] 
sulfate cannot be formed in the presence of an appreciable 
amount of free water. 

The main reaction system is controlled by the equi- 
librium relation between propylene, isopropyl sulfate, and 
isopropanol. Even in acid of 80 percent strength, only 
about 35 percent of the absorbed propylene will be present 
as the sulfate,’ if an acid:hydrocarbon ratio of 1.0 is used. 
The percentage of propylene present as sulfate drops 
sharply as the acid is diluted and is only about 4 percent 
at 35 percent acid strength. This shift in equilibrium is, 
of course, the basis of the commercial two-step process. 

According to Schrage and Amick* conversion of propyl- 
ene to isopropyl alcohol is surprisingly independent of 
hydrocarbon:acid ratio, Formation of isopropyl ether 
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however, passes through a maximum value at mole ratios 
of 0.6-0.8, with consequent drop in propylene efficiency. 
Table 2, based on Schrage’s work, illustrates the effect of 
reactants’ ratio on formation of the principal products at 
OLS percent acid strength 


TABLE 2 


Percent Conversion of Propylene 


Propylene: 1,804 Ratio | lsopropanol lsopropy! Ether 


o4 50 
o6 
OR 
) 


In one commercial version of the Ellis process, propyl- 
ene is passed into 85 percent sulfuric acid until a specific 
gravity of 1.3-1.4 has been reached. This point corresponds 
to a hydrocarbon :acid mole ratio of about 0.8. The absorp 
tion step is carried out at 15-20 C. Some polymerization 
losses occur, but the resulting products are insoluble in 
the acid phase so that their mechanical removal is possible 
prior to dilution 

Use of elevated pressure raises the absorption rate and 
thus permits operation at lower temperatures and acid 
concentrations than would otherwise be feasible.'® A prime 
advantage of this mode of operation is the repression of 
polymerization reactions. Furthermore, operation becomes 
possible thereby entirely in the liquid phase. 

An operating pressure of 20 atmospheres is reported for 
the absorption unit at Rheinpreussen which serves for the 
first step in the production of acetone and methyl ethyl 
ketone from a propene-butene mixture. At this plant, 
incidentally, the sulfation reaction is. or has been. carried 
out in batch autoclaves 

Here, the hydrocarbon feed is a ¢ C, fraction con 
taining approximately 10 liquid volume percent propene 
and 27 liquid volume percent butene-2 (almost no iso 
butylene). This mixture is compressed and liquefied, and 
then contacted with 75 percent sulfuric acid in agitated 

Olefin:acid feed mole ratio is controlled at 
reaction is started at room temperature but is 


autoclaves 
2:3. The 
allowed to rise to 60 ¢ 

Contact time is about one hour. At the conclusion of this 
period, substantially all the propylene has been absorbed 
while some & percent of the butylene remains unconverted 
in the hydrocarbon phase. At the conclusion of the esterifi 
cation reaction, the charge is removed from the autoclave 
and residual hydrocarbon is separated from the acid layer 


Hydrolysis of Isopropyl Sulfate —-After completion 
ol the absorption step and mechanical separation of sludge 
from the acid phase, enough water is added to reduce acid 
concentration to about 30-10 ( propylene-free 


In the course of this step, which is followed by 


percent 
basis) 
sufficient hold-up time to permit completion of the re 
action, sulfate ester is hydrolized to the corresponding 
aleohol (Equation 2), By carrying out the hydrolysis at 
elevated temperature, isopropanol is removed from = the 
reaction zone as it is formed, thereby permitting the equi 
librium conversion to proceed substantially to completion. 

Thus, at the Rheinpreussen plant, where isobutanol is 
produced together with isopropanol, the final acid con 
centration is taken to 25 percent. First dilution, carried 
out in continuous flow involves the addition of enough 
water to reach 30 weight percent acid concentration, if 
fully hydrolyzed. Absence of chlorides from the water 
feed is desirable to minimize corrosion difficulties in the 
operation. 

The diluted acid phase is fed continuously to a case ade 
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of four carbon-lined hydrolizers, each provided with an 
internal baffle. Live steam is admitted to each hydrolizer. 
and evolved vapors are collected in an overhead main 
connecting the four units for condensation of the alcohols. 

Reaction temperature in successive hydrolizers is 80, 
95, and 100 C., respectively. The last vessel, in which an 
acid concentration of about 25 weight percent prevails, is 
operated at the boiling point of its contents. Effluent acid 
is substantially free of alcohols or esters and may be 
taken directly to the re-concentration stage. 

The condensate consists primarily of the desired alcohol 
and water plus about 5 percent ether, based on alcohol. 
The ether is topped off and extracted with water for re- 
covery of contained alcohol. Alcohol is then freed of most 
of the contained water by straight fractionation. Azeotropic 
distillation with benzene serves for final drying of the 
alcohol. 


(bh) Vapor-Phase Hydration of Propylene 

The classical liquid-phase process for isopropanol syn- 
thesis is beset by numerous drawbacks. Acid losses are 
appreciable and costs of re-concentration are significant. 
There are also severe handling problems and corrosion 
difficulties. It is therefore natural that many attempts 
have been made to hydrate propylene directly in the pres- 
ence of fixed-bed catalysts. 


OH 
CH CH CH, + H:O > CH CH CH (3) 


It is noteworthy that vapor-phase synthesis of isopro 
panol did not find commercial application until 1951. 
During that year, the first installation of this kind was 
taken on-stream at the Wilton, England, plant of Imperial 
Chemical Industries, Ltd. In the United States. Shell 
Chemical Company has been using vapor-phase hydration 
of ethylene for the production of ethanol at its Deer Park 
plant’ for several years. 

Direct hydration of olefins is an equilibrium reaction. 
Conversion to the alcohol is favored by the use of low 
temperatures, high pressures and high steam:olefin ratio 
The maximum amount of steam which can be present in 
the system at any given temperature and pressure is, of 
course, a dependent variable. To achieve maximum con 
version of any temperature, thermodynamic considerations 
therefore dictate operation at a pressure only slightly 
below the saturation point. Furthermore, if this condition 
is fulfilled, the temperature level itself has a relatively 
minor effect on the equilibrium position, Conversions at- 
tainable at equilibrium under various conditions are shown 
in Table 3." 


TABLE 3 


Propylene 
Conversion, 
Percent 


Percent 
He) in 
Feed Gas 


Pressure 
Temp. © Atm 


x 4 
i" 
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It is evident that pressure operation must be employed 
However, the required pressure is dependent on the tem- 
perature level which, in its turn is set by catalyst activity 
Thus, the catalyst itself is the primary independent variable 
in this reaction. 
have evaluated a large number of hydra- 
tion catalysts. Among some 120 catalysts tested, Runge 
found the best promise in promoted tungsten oxide 
Catalysts of this type retained maximum activity after 


, 1 ¢ 
Runge et al. 
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more than 1000 on-stream hours. Conversion of 8.8 per- 
cent and yields of 94 percent were readily attainable at 
80-200 atm. and 260-320 C. Condensate contained 34 per- 
cent alcohol. Surprisingly, a significant proportion of the 
by-product was n-propanol in addition to the expected 
di-isopropyl ether and polymerization products. 

In his selection of promoted tungsten oxide as optimum 
catalyst, Runge confirms work carried through pilot-scale 
operation at Gendorf.’ Here the catalyst favored for com- 
mercial application consisted of 20 percent tungsten and 
> percent zinc oxide on a specially prepared silica gel 
carrier. 

Once taken on-stream, the catalyst temperature is grad- 
ually raised to 225 C., the optimum hydration temperature 
with this catalyst. Total pressure is 100-200 atmospheres. 
Experimental work confirms the theoretical conclusion 
that little is gained by going to higher pressures. In the 
work at Gendorf, some liquid water was allowed to be 
present in the reaction zone, so that the system was com- 
pletely saturated at all points of the reactor. The trickle 
technique, employing parallel flow of the two phases was 
employed. 

With this catalyst, it is possible to obtain an average 
of 0.8 Kg isopropanol per liter catalyst per day. Ultimate 
yield of alcohol is 94-94 percent. The condensate contains 
up to 20 percent isopropanol which can be readily up- 
graded to pure isopropanol or to the azeotropic composi- 
tion (91 percent) by standard distillative means. 

Conversion of Isopropanol to Acetone—Of princi- 
pal interest in this field is the catalytic dehydrogenation of 
isopropanol: 

CH, — CH — CH; ~ CH 


OH ) 


The reaction is endothermic (15.900 calories/g-mole at 
327 C. An alternate, exothermic conversion by partial 
oxidation is at hand, 


OH 


H.O0 (43,000 cals/g-mole at 295 C.)(5) 


Both reactions may be catalyzed effectively by catalysts of 
the same type (copper, nickel, zine oxide, ete.). The 
oxidation process has certain disadvantages, including 
difficulty of temperature control and somewhat 
yield (75-85 percent, the latter in two-stage operation) 
than can be obtained in straight dehydrogenation 

In the dehydrogenation reaction, the equilibrium shifts 
rapidly in favor of acetone formation as the temperature 
rises. According to Kolb.” maximum possible conversion 
3 Above 
this temperature theoretical conversion increases only very 
gradually until it is substantially complete at 525 ¢ 
However, in the highest temperature range, the picture is 


lower 


is &F percent at 225 C., and 97 percent at 325 C. 


complicated and losses are encountered by the ascendancy 
of side reactions, of which dehydration of isopropanol to 
propylene is at first the most serious. For practical pur 
poses, the operating range is therefore limited to 300-400 ¢ 
In this temperature range. dehydrogenation of isopro- 
panol is made feasible by the availability of highly active 
catalysts of excellent selectivity. While the range of cata- 
lysts covered for this reaction in the patent literature is 
large. only very few ofler attractiveness for industrial 


purposes. Padovani’ has recently reported a careful in 
vestigation of numerous catalysts for the conversion of 
n-butanol-2 to methyl ethyl ketone, and application of the 
best material to the analogous dehydrogenation of iso- 
propanol. Best results were obtained with catalysts based 


on copper and on zine oxide 
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Figure 2. Oxidation section of the phenol and acetone units of the B 

A. Shawinigan plant at Montreal East, recently placed in operation as 

the world’s first to produce phenol and acetone from petroleum through 
cumene. 


In the production of acetone by dehydrogenation of iso- 
propanol, the reaction stage alone determines the useful 
ness of the process. The effluent gases are cooled and 
scrubbed for the recovery of a liquid mixture containing 
85-90 percent acetone, the balance being predominantly 
isopropanol, Standard fractionation and azeotropic distilla- 
tive methods serve for purification of product ketone and 
recovery of recycle isopropanol in anhydrous form, 

Information has become available on operations in one 
commercial plant for the dehydrogenation of isopropanol 
In this instance, the catalyst is 7-8 percent zine oxide on 
a pumice carrier. The mass is mounted in the tubes of a 
vertical shell-and-tube reactor. Heat is supplied by flue 
gases circulating through the shell at carefully controlled 
temperature. Before the catalyst is taken on stream, it is 
pretreated with air at 500 C, 

To prevent premature catalyst 
mixed with isopropanol in equimolar ratio. The mixture, 
wholly in the vapor state, is fed to the top of the reactor 
tubes through which it travels. Operating temperature is 
60 C. With fresh catalyst, 98 percent of the feed alcohol 
almost entirely to acetone, 


fouling. hydrogen is 


is converted in a single pass 
with some formation of propylene and diisopropyl ether 

After ten on-stream days, the extent of conversion has 
dropped to the point where catalyst regeneration becomes 
necessary. This is accomplished by circulating over it a 
mixture of 2 percent oxygen and 98 percent nitrogen at 
500 C. until carbon dioxide formation ceases (after 4-5 
hours). Operation may then be resumed Kach batch of 
catalyst has an overall life of about six months before it 
must be replaced. 

The product gases leaving the reactor are cooled and a 
portion of the acetone make is thereby condensed. A water 
wash removes residual acetone and unconverted isopro 
panol from the effluent gas stream (mainly hydrogen) 
Drying and purification is effected by standard fractionat 
ing techniques 

By-Product Acetone from Phenol Synthesis— Phe 
nol synthesis as a source of by-product acetone is a wholly 
new deve lopment, The first plant, based on this process 
went on stream in May, 1953, operated by B. A. Shawini 
gan. Ltd. | 
interest in the new method of synthesis are Oronite Com 
In addition Hercules Powder 


S. companies which have today commercial 


pany and Barrett Division 
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Company obtains acetone as by-product of phenol as well 
as of cresol synthesis. 

The two-fold commercial application by Hercules 
Powder Company of this new synthesis illustrates that its 
field of usefulness is not confined to the primary produc 
tion of phenol only. Indeed, the process may be employed 
successfully for the manufacture of a range of tar acids 
with the concomitant production of acetone, methyl ethyl] 
ketone, or some other aliphatic ketones. 

Cumene, the starting material in this process, is the 
alkylation product of propylene and benzene. Commercial 
methods which serve for the production of this petro- 
chemical intermediate have been discussed by the author 
elsewhere 

Iwo distinct chemical steps are involved in the con- 
version of cumene to phenol and acetone: (a) Autoxida- 
tion of the hydrocarbon to cumene hydroperoxide, which 
is then subjected to (bh) cleavage into phenol and acetone. 

H, 


(@)) 


(a) Autoxidation of Cumene 

The original work on which the production of acetone 
from cumene is based is credited to Hock and Lang.’ 
These authors showed that cumene peroxide is formed 
when dry cumene is subjected to air oxidation in the 
The oxidized reaction mix 
ture, upon treatment with acid at elevated temperatures, 


presence of ultraviolet light 


will yield phenol plus acetone. 

Hock and Lang operated with oxidation conversions of 
only 7 percent. Attempts to raise conversion above this 
level resulted in rapid decrease ol phenol yield upon 
decomposition, The rate of oxidation obtained by the 
original technique was discouragingly slow 

Experimental attack on the two principal problems 
oxidation rate and hydroperoxide yield — has now resulted 
in two wholly different techniques, either of which makes 
the process industrially feasible. One of these methods de- 
veloped at the laboratories of Distillers Company, Ltd..'*"' 
carries out the oxidation reaction in a dispersion of 
cumene in slightly alkaline aqueous phase. An alternate 
approach’ calls for proper pretreatment of dry cumene 
and its oxidation in the presence of copper catalyst. In 
both methods, air or purified oxygen serves as oxidizing 
avent 

In the emulsion process for cumene oxidation, the con 
trolling variables are pH, intimacy of contact and volume 
ratio between the phases, and operating temperature 

If the aqueous medium is neutral or acidic, the oxida 
tion rate is wholly unsatisfactory. The use of high alka- 
linity is not suitable because of its adverse effect on hydro- 
peroxide yield, Optimum conditions are found to be at a 
pH of 8.5-10.5, a condition which can be readily main 
tained by the use of sodium carbonate as buffer. 

To obtain the best conditions, an emulsifying agent must 
he employed in conjunction with thorough stirring. The 
choice of emulsifying agent influences the reaction progress 
significantly. For example, at a peroxide concentration of 
10 percent, oxygen was absorbed at the rate of 2 moles LOO 
moles cumene per hour when the emulsifying agent was 
0.4 percent teepol (mixed sodium alkyl sulfates). 
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This rate was improved to 3.2 when the emulsifying 
agent was sodium stearate in 0.3 percent concentration, 
Indeed. this effect becomes even more pronounced as the 
peroxide concentration rises, 

Increasing the water:hydrocarbon ratio results in im- 
proved oxidation rate. Good oxygen absorption is obtained 
at volumetric ratios above 3:1. 

Relatively mild condition (85 C., atmospheric pressure | 
are maintained in this version of the process. While ait 
may be employed as oxidizing agent, the use of oxygen 
offers the advantage of higher partial pressure and con 
sequent improvement in reaction rate in this heterogeneous 
system. 

Hydroperoxide yield is almost quantitative during the 
early stages of the reaction. As the concentration of per- 
oxide in the system increases a portion of it is destroyed 
by further oxidation, resulting in an over-all yield reduc- 
tion. At 20 percent hydroperoxide concentration, yield is 
of the order of 90 percent. 

The oxidation reaction is autocatalytic, ice. the hydro- 
peroxide serves as catalyst. Thus, it is found that there is 
an induction period of approximately 1.5 hours at the start 
of the reaction. This induction period can be eliminated 
by the addition of cumene hydroperoxide at the beginning 
of the reaction. 

Once oxidation has been initiated, conversion rate in- 
creases gradually as the peroxide concentration in_ the 
cumene phase rises. This continues up to about 30-55 
percent. Above this value, a decline in oxidation rate is 
observed. although it is possible to continue the oxidation 
up to 47-50 mole percent peroxide content and probably 
even beyond this point. 


At the same time. vield continues to decrease as the 
peroxide concentration is allowed to build up in the system. 
The actual conversion taken per pass is therefore arrived 


at by economic compromise ; it is in the range of 25-10 
percent, 

The reaction is susceptible to retardation or even com- 
plete inhibition by a number of impurities, among them 
phenol. styrene, and alpha-methyl styrene. 

Without intervening purification, the crude oxidation 
product may serve as direct feed to the cleavage reaction 
system. where contained cumene hydroperoxide is con 
verted to acetone and phenol. 


“Dry” Oxidation of Cumene— A technique for air 
oxidation of dry cumene has been developed'’ to the point 
where it is deemed industrially feasible. The fundamental! 
aspects of the reaction parallel, of course, those encoun 
tered in the emulsion process. However. the actual method 
of execution differs sufficiently to make this a distinct 
process. 

Cumene feed is purified by sulfuric acid treatment. It 
is then fed to the bottom of the oxidation reactor, which 
is a packed, vertical tower. Because of its catalytic and 
stabilizing effect, copper is used for the packing as well 
as for the reactor wall in contact with the reaction phase. 

Air or oxygen enters the converter concurrently with 
the hydrocarbon feed. No special cooling provision need 
be made to handle the mildly exothermic reaction (ap- 
proximately 1&2 Btu per pound cumene hy droperoxide 
formed). 

Fortuin has demonstrated quantitatively the effect of 
various likely impurities on the progress of oxidation 
Phenol and a-methyl styrene are very harmful. and the 
reaction is, in effect, completely inhibited by the presence 
of thio-phenol and isopropyl thio-phene, both of which 
may oceur in the charging stock. Adequate removal of 
these reaction poisons can be accomplished by thorough 
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Figure 3. Production of acetone and other oxygenated chemicals by partial oxidation of light paraffins 


treatment of cumene feed with concentrated sulfuric acid 
followed, if necessary, by a second acid wash. 

Rising temperature raises, of course, the rate of reaction 
hut has an adverse effect on yield. In “dry” oxidation 
with copper catalyst, 120 C. 
temperature. Rate of hydroperoxide formation is 11-12 


is the preferred operating 


percent per hour, and yield is of the order of 93-97 per- 
Thus, at 120 ¢ 
different intervals as shown in Table 4 


cent of theory results are obtained at 


TABLE 4 


Final 
Hydroperoride Yield 
Concentration Percent of 


Oxidation Period, Hours Weight, Percent Theory 


44 


Ar 130 C.. 


while rate of conversion is twice that observed at 120 ¢ 


a considerable drop in yield is observed, 


Regardless 


Cleavage of Cumene Hydroperoxide 
of oxidation process employed, the crude organic product 


may be subjected to cleavage (Reaction 6b) without inter 
vening purification 

Purely thermal decomposition of cumene hydroperoxide 
leads to the predominant formation of acetophenone and 
methanol, To promote the formation of acetone and 
phenol, use of an acid catalyst is required. The desired 
exothermic (approximately 400 Btu per pound) reaction 
is favored by maintenance of low temperatures 

While a variety of acids may be used as effective pro 
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moters. dilute sulfuric acid, as well as gaseous sulfur 
dioxide answer the demands of the process well and are 
the preferred media. 

In sulfuric acid-catalyzed cleavage, acid concentration is 
found to influence conversion rate significantly. For ex 
ample, a 10 percent sulfuric acid solution is able to com 
plete conversion in one hour undes conditions which 
necessitate five hours’ contact time with a | percent acid 
concentration. 

Since, in this version of the process, the reaction system 
consists of two heterogeneous phases, the efficiency of 
stirring is of significant influence on reaction progress 

The yield is largely influenced by operating temperature. 
Certain mechanical advantages are obtained, though at the 
expense of vield, by operating at the boiling point of the 
mixture, which facilitates overhead removal of acetone as 
it is formed 

Sulfur dioxide is a most effective catalyst in the 
cleavage reaction. The effect of hydroperoxide concentra 
tion on efficiency in SO,.-promoted cleavage has been 
studied in a film-type contactor’’ at approximately 20 ¢ 
A 28.7 percent content of hydroperoxide in cumene led 
to a yield of 84.4 percent aceton and 93.5 percent phenol 
By raising the feed concentration to 42.2) percent, the 


acetone yield was reduced to 68.5 percent and a phenol 
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yield of only 90.6 percent was obtained, 

Acetone and cumene can be topped off from the reaction 
products. Conditions must be controlled to ensure minimum 
loss of phenol at this stage. Neutralization prior to distilla 
tion and vacuum topping are techniques found to have a 
favorable effect. 

These separations are carried out in two stages. Acetone 
removal, in the first step, may be effected at atmospheric 
pressure while vacuum distillation is advantageously used 
for the removal of cumene in the second step. The hydro- 
carbon, which is taken overhead, may be freed of residual 
acetophenone by distillation and of methyl styrene by mild 
hydrogenation. It is then sufficiently pure to permit its 
return to the oxidizer feed tanks 


Partial Oxidation 
PARTIAL OXIDATION of hydrocarbons rounds out 


the list of commercially used petrochemical processes 
whi h will vield acetone, Here. acetone is only one of a 
number of oxygenated products. In the process employed 
industrially by Celanese ¢ orporation of America the prin 
cipal products are methanol and acetaldehyde (which is 
largely converted to acetic anhydride in a subsequent 
However, the formation of substantial quanti 
ties of acetone in the oxidation stage adds significantly to 


the economic attractiveness of the method. 

Air. together with diluent 
steam, is preheated independently of the feed hydrocarbons 
with which it is mixed at a point just preceding the con 


rhe process is non-catalytic, 


verter chamber, 

For good yield, careful control of feed ratio and con 
lact time is of paramount importance, With butane, the 
best reaction time is between | and 1.5 seconds. Immedi 
itely following the converter, the effluent) gases are 
quenched by a water spray to not more than 80 ¢ 
hollowing further cooling and condensation, the products 
ire ready for separation, Incidentally, extremely severe 
purtheation problems are encountered with the complex 
mixture of oxygenated compounds which are formed in 
the direct oxidation process 

(Juite as important as space velocity is the ratio of ain 
to hydrocarbon in determining the yield of useful products 
Bludworth' 


volumes air per volume butane 


brackets the optimum ratio between 9 and 11 
Above this ratio, complete 
combustion and other side reactions make excessive inroads 
conn Ve ld 

Steam serves as diluent to prevent formation of an 
explosive mixture in the reaction system, as well as t 
prevent runaway reactions To achieve this two-fold goal 
100 to 120 volumes steam per volume hydrocarbon are 
required 

This process for the partial oxidation of hydrocarbons 
is carried out at elevated pressures | 100. 100 psi which 
favors the formation of oxygenated chemi als 

Having set the ratio of feed streams and contact time 
the preheat temperature determines the temperature level 
obtained in the reactor chamber. Decomposition tempera 
230-250 C.) sets an effective limitation to the 
extent of hydrocarbon preheat Actually, the organic feed 
stock is kept well below this level up to the pom} ol 
juneture with the combustion agent. To bring the feed 
up to the required initiation temperature, the 


mixture 
steam-air stream is preheated independently to 10-450 ¢ 
Yield and product composition are, of course, subject 
to wide variation as a function of changes in operating 
conditions, A typical illustration is provided by the oxida 
tion of butane in admixture with 10 volumes air and 110 


150 


volumes steam, The hydrocarbon is preheated to 150 ¢ 

while the other components are fed to the reactor at 400 C. 
Operating pressure is 300-400 psi and contact time is 1.15 
seconds, At these conditions, 100 pounds butane will yield: 


7 pounds acetone 
19.6 pounds acetaldehyde 
19 pounds methanol 

1 pound n-propanol 

5 pound butyl alcohol 
2 pounds formaldehyde 
4 pounds organic acids 


0 
15 
1] 


Some unconverted hydrocarbons can be recovered and 
recycled. Unavoidably, complete combustion also takes 
place to a certain extent in this process. 

In an operation of this type, distribution of products is 
quite as important a factor as total yield. The process is 
highly flexible and, by changing operating conditions, 
product distribution may be varied within wide limits to 
meet the requirements of the market. 

The above yields apply only to the specific conditions 
cited. Quite a different picture is obtained, for example, 
if butane is admixed with 10 volumes air and 60 volumes 
steam to undergo a reaction time of 0.5 seconds. Due to 
the lesser amount of steam, a higher reaction temperature 
is attained which is compensated, to a certain extent, by 
the shorter contact time. Yield of oxygenated products pet 
100 pounds is as follows:'® 


10 p unds acetone 
23 pounds acetaldehyde 
3 pounds methanol 
$3 pounds n propanol 
3 pounds butyl alcohol 
, pounds organic acids 
15 pounds formaldehye 


Engineering aspects -including the degree of turbulence 
and rapidity of mixing the components at the point of 
juncture—are influential in the determination of _ per- 
formance 

Upon condensation, the organic compounds form, of 
course, only a relatively small portion of the total liquid 
most of which is water. The purification is simplified—-and 
over-all yields are raised—by recycling this water to the 
quench tower following the reactor, after it has been 


separated from the product of partial oxidation. 


Hydrogen Bromide Catalysis in Partial Oxida- 
tion ——Direct oxidation of hydrocarbons can be directed, 
by the addition of hydrogen bromide, to preferential attack 
on tertiary and secondary carbon atoms, in the order 
stated. In the case of propane oxidation it becomes possible 
to obtain predominantly acetone. 


CH; + HO 


Phis reaction 1s capable of forming acetone in yields 
is high as 75 percent of theory. 

The two primary reactants are used in equal volumes 
(i.e, in stoichiometric proportions). The primary variables 
affecting the extent of conversion are contact time, tem 
perature, catalyst concentration, and the addition of vari 
ous sensitizers which are capable of speeding up reaction 

In the absence of such sensitizers, this reaction is de 
cidedly autocatalytic. This has been clearly demonstrated 
by Nawrocki et al who noted that. with a propane: 
Q.:HBr ratio of 2:2:1 and at 189 C.. only about 30 per- 
cent of the input oxygen is consumed in the first two 
minutes of reaction time, while conversion is virtually 
completed during the succeeding two minutes. 

Using the same feed ratio. the effect of temperature is 
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demonstrated by the amount of oxygen consumed at the 
end of three minutes contact time. Thus, at 177 C., only 
about 17 percent of the oxygen had been consumed. At 
185 C., the conversion had risen to 45 percent, while 80 
percent of the initial oxygen had been consumed after 
three minutes at 189 C. 

Low catalyst concentrations are not too effective in 
speeding up the reaction. Conversion velocity rises very 
rapidly as HBr content is taken to values above 17 per- 
cent, and reaches an asymptote of best performance at 
hydrogen bromide concentrations of about 25-30 percent. 

The incubation period of the autocatalytic oxidation 
process can be greatly reduced or even wholly eliminated 
by the addition of sensitizers to the propane—oxygen- 
hydrogen bromide mixture.*°:*! Di-tert-butyl peroxide has 
been shown to be one of the most effective promoters of 
this kind. Addition of this compound in concentrations as 
lew as 9.2 mole percent permits the oxidation to proceed 
at 165 C., a temperature level at which reaction is neg- 
ligible in the absence of a sensitizer. 

The ease of decomposition which characterizes di-tert- 
butyl peroxide imposes some difficulty in its use. Most of 
it is decomposed in the close proximity of its feed point 
and its use in high concentration causes an explosive run- 
away reaction, The handicap can be overcome by feeding 
the peroxide incrementally at various points distributed 
along the length of the reactor. 

Other sensitizers, as well, are useful in promoting the 
directed oxidation of propane. Both isopropyl chloride and 
bromide are found to be good activators, with the former 
showing greater effectiveness. 

The high selectivity of hydrogen bromide catalysis in 
promoting ketone formation is illustrated by product dis- 
tribution obtained in the oxidation of propane at 189 C. 
and at a feed ratio of 2:2:0.94. Nowack®® found the ulti 
mate yields per 100 moles propane as follows: 


Acctone 71.6 mole 
Propionic acid 6.7 mole 
Ethylene 5 mole 
Alkyl bromides mole 
Carbon monoxides 5.5 mole 
Acetic acid IR mok 


= 
S 


None of the other 
moles. Per-pass conversion of propane was 72 
It is noteworthy that fully 13-17 percent of the initial 
hydrogen bromide cannot be recovered as such. This im- 


identified compounds exceeded 
percent, 


poses, of course, a very severe burden on the economics of 
the process. 

This, then, completes the picture of petrochemical proc 
esses for the production of acetone. The first three of the 
methods here considered are today in commercial operation 

For the sake of completeness, brief mention should be 
made here again of the iron-catalyzed Fischer-Tropsch 
process which yields substantial amounts of acetone and 
other oxygenated chemicals as by-product of gasoline syn 
thesis. The only commercial plant of this kind ever built 
in the United States came only into limited production 
prior to its shutdown. It is now to be rehabilitated. There 
appears, at present little interest of further expansion in 
this field 

An important segment of the petrochemical industries 
looks to acetone as raw material. In the following sections. 
processes employed for the production of the most im 
portant and the most promising primary acetone deriva 
tives are discussed 

Diacetone Alcohol—This is volume-wise the most im 
portant intermediate derived from acetone. Equation (8) 
illustrates the condensation reaction which underlies its 
manufacture 
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Figure 4. View of hydrocarbon oxidation plant of Celanese Corpora 
tion of America at Bishop, Texas. 


The reaction is promoted by alkalies. Caustic soda has 
been used for this synthesis on an industrial scale®* but 
has a number of drawbacks among which relatively low 
vield (75-80 percent), mechanical difficulties, and high 
caustic consumption (10 pounds per 100 pounds diacetone 
alcohol) are most objectionable. Catalyst losses rise to 
prohibitive values if the feed is not completely dry. Caustic 
losses in the reactor impose an additional burden on the 
process by boosting the consumption of acid in the neu- 
tralization step which must precede the purification of 
diacetone alcohol. 

To a certain extent, these difficulties are overcome by 
the use of water-insoluble basic materials such as calcium 
or barium hydroxide, Using the latter as suspended cata- 
lyst, Bourdiol et al. 
able to show that conversion rate is a direct function of 
the amount of catalyst employed 


obtained good conversion and were 


In industrial operation, the catalyst is used as a fixed 
bed through which acetone is passed in the liquid phase 
According to MecAllister,** insoluble hydroxides used in 
pure form tend to form an obstructing film on their sur- 
face which results in activity loss. This objection, together 
with a number of mechanical difficulties (fines formation, 
lack of strength, etc.) may be overcome by providing the 
basie condensing agent on a suitable carrier. 

Reaction temperature is a prime variable. Equation (1) 
represents an equilibrium reaction in which diacetone 
alcohol formation is repressed with increasing tempera 
ture. Equilibrium composition, reported by Bourdiol®® 
indicates this effect quantitatively : 


% Diacetone 
Alcohol! in 
emp. C Equilibrium Mixture 
() 229 
16 12.4 
Wi) 70 
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At the same time, the extent of side reactions increases 
with temperature. Thus, per-pass-conversion as well as 
ultimate yield level gain from low temperatures, while 
reduced reaction rates as well as refrigeration costs im 
pose points of objection, The actual operating level must 
therefore be set by economic compromise in the region 
0-20 C. At such conditions, nothing is gained by operating 
at superatmospheric pressures. 

For industrial application, MecAllister®** has shown the 
importance of keeping the catalyst flooded at all times to 
minimize yield losses and fouling due to localized over- 
heating at the catalyst surface (since we are here dealing 
with an exothermic reaction). This objective is accom- 
plished by introducing the acetone feed at the bottom of 
the vertical fixed-bed catalyst 

Typical performance alt various operating conditions is 
illustrated by Table 5. The catalyst here is supported 
calcium hydroxide of the type just described 


TABLE 5 


Mols of 
lemperature Diacetone 
heed Diacetone Percent of Alcohol 
heed Product quid 1000 c« 
Rate nom Catalyst 
Methed of Feeding Min In Out Product Attained Hour 


( Percent 
109 M0 15 
10 24 
25 7 775 4 
+95 
1 


m0 ’ 


” 43 


In the course of operation, this catalyst loses activity, 
as is indeed the case with all condensation agents. The 
cause for such decline in performance may be sought in 
fouling by deposits formed in the course of side reactions 
At this 
eflectively revivified by washing with cold, or preferably 
hot water, followed by drying or an acetone wash. 


stave, insoluble condensation catalysts may be 


Uses and Derivatives of Diacetone Aleohol — Diace 
tone alcohol finds several end uses in its own right. It is 
a good solvent for cellulose acetate, nitrocellulose. and 
vinyl chlorideviny! acetate resins, as well as for a number 
of dyestulls for textile printing. Other direct applications 
include use as solvent for pentachlorophenol and as a 
component in brake fluids 

The principal value of diacetone alcohol is, however, in 
its function as intermediate in a large variety of syntheses. 
Among the more important commercial products based on 
diacetone aleohol, the following figure prominently 


(1) Mesityl Oxide, produced by dehydration of diace 
tone alcohol at 100-120 ¢ 


ait id 


and in the presence of a weak 


H, OH 


an outstanding solvent for poly 
In its 
own turn, it serves as intermediate for various syntheses 
amines, 


This unsaturated ketone is 
vinyl chloride-acetate resins and for nitrocellulose 


involving condensation reactions with aldehydes 
aleohols, ete The value of mesityl oxide as 
chemical raw material is found in its conversion, by mild 


foremost 


hydrogenation, to 


Veth yl Isobut yl A elone 


() 


This ketone finds a host of industrial applications as 
solvent for such varied materials as polyvinyl! chloride- 
acetate copolymers, polyacrylic esters, nitrocellulose, cellu. 
lose acetate-butyrate, DDT, pyrethrum, as well as for 
extraction of penicillin and other antibiotics. It finds other 
markets of importance as dewaxing agent for lubricating 
oils, as denaturant for ethyl alcohol, viscosity reducing 
agent, and dispersant for organosol type resins. Condensa- 
tion of methyl isobutyl ketone with ethyl hexaldehyde will 
yield tetradecanol (2-methy!-7-ethyl-4-undecanol). a valu- 
able intermediate for surface active compounds, Hydro- 
genation of MIBK is the route to 


(3) Methyl Isobutyl Carbinol, again a useful solvent, 
a frother in ore flotations, and an intermediate in the pro- 
duction of a number of xanthates and esters among which 
methyl isobutyl! acetate figures most prominently. 


Isophorone— As seen, production of diacetone alcohol 
is effected at very mild conditions. More drastic conditions, 
must be chosen to effect the condensation and partial de- 
hydration of three acetone molecules to yield isophorone. 


CH 
CH, 


The product s an outstanding solvent for nitrocellulose 
special inks, and above all for vinyl chloride-acetate resins 
It is ineluded in almost all vinyl metal finishes applied by 
roll-coating techniques.** In addition, isophorone can serve 


as intermediate for a number of syntheses, including the 


production of 3:3:5-trimethyleyelohexanol and of 4:5:5 
xvlenol 

Kither liquid- or vapor-phase condensation may serve for 
the synthesis of isophorone. Operation by the forme 
method calls for temperatures of 140-170 C.. which re 
quires, of course, use of elevated pressures to maintain the 
liquid phase. 

The process lends itself to continuous operation The 
organic feed material and the aqueous catalyst are pre- 
heated and fed separately to a well-agitated reaction vess | 
Hold-up time determines the extent of acetone conversion 
per pass, which ranges from 10 percent after 15 minutes to 
25 percent at the end of one hour, The effluent is cooled 
and the two liquid phases are separated The aqueous lavet 
is fortified and recycled to the reaction stage. The organi 
phase must be neutralized with a weak (e.g. tartaric of 
oxalic) acid prior to purification of its components 

The synthesis of Ist phorone from acetone Is accom 
significant amounts of by 


panied by the formation of 





products including. above all, mesityl oxide. diacetone 
aleohol. plus higher condensation products. Yield losses to 
mesilyl oxide and diacetone alcohol. at least. can be largely 
~uppressed by adding these by-products to the reactor feed 
This effect is strikingly illustrated by Ballard®® who com- 
pared yields obtained from a pure acetone feed with those 
obtained from a mixture of 4.8 percent mesityl oxide and 
95.2 percent acetone. 

In both cases, the product was the same equilibrium 
mixture consisting of 83 weight percent acetone, 6.0 per- 
cent isophorone, 4.7 percent mesityl oxide, 0.7 percent 
diacetone, 1.9 percent heavy ends, and 3.1 percent water 
of reaction, This means that mesity! oxide recycle raised 
ultimate yields of isophorone from 39 percent to 54.1 
percent while it suppressed mesityl oxide formation from 
27.4 percent to negligible value. Formation of diacetone 
alcohol and heavy ends increased slightly with mesityl 
oxide recycle. 

The alternate approach to isophorone synthesis is ace- 
tone condensation in the vapor phase.** The reaction is 
catalyzed by hydrated lime or by calcium carbide. Cases 
are cited in which dried acetylene generator sludge served 
as effective catalyst. Operating temperature is about 350 C. 

hither one of these routes to isophorone results in the 
formation of significant quantities of higher ketones in the 
heavier by-product fraction which, as a whole. accounts for 
15-30 percent of the acetone consumption. To a significant 
extent these materials may be converted to isophorone and 
acetone by hydrolysis.“° A dilute solution of sodium ot 
potassium hydroxide serves as catalyst. 

Reaction temperature is 170-200 C. which calls, of 
course, for pressure operation. About equal volumes of 
organic and inorganic phases are employed. 

This recovery process is effective only in the almost 
complete absence of residual acetone. Presence of iso- 
phorone in substantial concentrations also interferes with 
its progress. 

At any operating temperature, an optimum caustic con- 
centration is observed above which yield losses to side 
reactions become excessive and below which reaction rates 
are not satisfactory. With increasing temperature. the 
“hest’” oncentration decreases. Effect of catalyst concentra 
tion on performance is illustrated in Table 6.°° In this 
work, a feed of average molecular weight 200 was used. 
Hydrolysis conditions were 175 C., 135 psi, and a ratio of 
1.5 volumes organic feed per volume aqueous catalyst. 


TABLE 6 


HYDROLYSIS PRODUCTS IN Mols 

ACETONE EQUIVALENT MOLS | ACETONE Mols 
Per Mol Percentage 

Isophorone Hydrolysis 


Percentage 

Time NaOH 
Conc lsophorone 
? 2 07 55 26.2 ono 
4 2 26.4 so $53 1O1 
s 2 $3.6 44 0.97 
2 4 23.2 64 29.6 0.83 
26.3 70 43.3 Os0 


Acetone Total 


Mesitylene This is a specialty condensation derivative 
of acetone. Its synthesis is an interesting example of 
conversion of an aliphatic petrochemical to a valuable 
aromatic hydrocarbon. 


CH 


i+ 3H.0 


CH, 


A postulated reaction mechanism involves the inter- 
mediate formation of diacetone alcohol and mesitylene 
oxide, 

The reaction is carried out at high temperature (350-450 
(.) plus high pressure (750-1500 psi). Yields of about 
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15 percent have been reported with sulfuric acid as con 
densation agent. Better performance is obtainable with 
alumina, and ultimate yields as high as 40-60 percent 
have been claimed in this connection.” Other reported 
condensation agents include zine chloride, silica gel, 
bauxite, phosphotungstic acid on alumina, ete, Most of 
the reported work involves batch reaction and calls for 
long contact times (order of ten hours). 

A careful study of continuous mesitylene production 
over a natural bauxite catalyst has recently been com 
pleted.” The bauxite catalyst was found to give best pet 
formance following steam activation at 900 ©. Prepared 
in this manner it showed better yields than activated syn 
thetic alumina or than some promoted alumina catalysts 

In Kobe's work, fixed-bed catalyst technique was em 
ployed, with preheated acetone fed to the top of the 
vertical contact chamber. Since operation is at high pres 
sure, but well above the critical temperature of acetone, a 
“dense” phase condition exists, 

After selection of the catalyst (in this case activated 
natural bauxite) performance is influenced primarily by 
operating temperature, space velocity and, to a_ lesser 
extent, by pressure. While best results are reported at 
1000 psi, variation between 750 and 1500 psi did not 
show a very pronounced effect. 

To a certain extent, low contact time and high tempera 
ture are mutually compensating. However, very low con- 
version is obtained below 315 C. while yield drops 
markedly above 425 C. Allowing for some adjustment for 
different space velocities, optimum performance is ob- 
tained in the range about 370 C, 

At this temperature, and at 1000 psig operating pres- 
sure, Kobe was able to show the effect of liquid hourly 
space velocity, using pure acetone feed, as follows: 


Mesitylene 
Yield 
(Percent 
Bolling 
Point 
CATAL YST LHSV 155-170° (©) 


Bauxite-Pretreated at 600 ¢ 


Bauxite-Pretreated at 900 ( 


Light and medium-heavy fractions could be reeycled 
with good yield. 
A present limitation of this process appears to be the 


poor regenerability of the catalyst. 


Acetic Anhydride from Acetone Some &0 million 
pounds per year acetone is converted, by cracking, to 
acetic anhydride. This process must compete with three 
other methods used commercially for acetic anhydride 
production: the ethylidene diacetate route, acetic anhydride 
cracking, and oxidation of acetaldehyde. 

Growth potential of this outlet for acetone is tied to two 
major considerations —price of acetone and expansion 
outlook of cellulose acetate, which provides the most 
important market for acetic anhydride. 

Acetone cracking has been used industrially in the U. S. 
for some time now, but there has been little increase in 
this field during recent years. It is, however, a process to 
watch in the light of growing availability of by-product 
acetone. In England, economics of acetone cracking have 
now become attractive. During 1953, Courtaulds. Ltd... took 
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the first British plant of this type on stream. Courtaulds’ 
process was piloted in the United States. 

The reaction system underlying this process involves the 
thermal cracking of acetone to ketene which is then con 
densed with acetic acid to form acetic anhydride 


>*CH,+ CH 
29 DOO Btu/tib mole) 


CH,—C—CH 


(endothermn 


(exothermic: 42,000 Btu/lb mole) 

The crac king reaction takes place to a significant extent 
at temperatures above 500 C. but, for satisfactory con- 
version, operation must be in the 700-850 C. range. 

A number of side reactions, resulting notably in forma 
tion of ethylene, carbon monoxide, hydrogen. and carbon, 
take place in the course of acetone cracking. Their extent 
is significantly influenced by engineering variables (ma 
terial of construction in contact with reaction phase, degree 
of turbulence, etc.). Daroux,*' who used cracking tubes of 
25/20 chromium-nickel steel found that initial conversion 
led almost entirely to carbon and hydrogen. As coke built 
up on the tube wall, the dehydrogenating character of the 
metal surface was gradually suppressed and good ketene 
formation was obtained, However, carbon build up ne 
cessitated periodic purge by steam and air. Upon resump 
tion of operations. ketene formation was again quite low 
it first. 

This difficulty could be effectively overcome by the 
addition of small amounts of carbon disulfide to the feed, 
which resulted in almost complete repression of the de. 
hydrogenation reaction even in fresh tubes. 

At steady state, ketene yield is, above all. a function of 
the acetone conversion taken per pass. There follows a 
comparison of Daroux’s results with those obtained by 
Morey™ at 700 C, 
(note that carbon formation is not a serious problem in 
the absence of iron or nickel): 


in a copper tube and with undoped feed 


Percent Acetone Conversion Per Pass PERCENT KETENE YIELD 


Ihe extent of conversion is controlled by adjustment of 
contact time (.25-.75 seconds) to the operating tempera 
ture. Courtaulds’ plant is designed for a per-pass acetone 
decomposition of 25 percent at maximum thruput, Of 
course, whenever indicated, operation is possible at lower 
rates with concomitant raw materials savings 

Methane constitutes the bulk of the acetone- and ketene 
free off-gases. The following typical composition is cited 
for acetone cracking at 10 percent conversion, with a 
contact time of 0.4 seconds 


Product Percent 
( ¢) 0.4 


100.0 


At hieher conversion, the methane content recedes, since 


154 


formation of this hydrocarbon is tied to the efficiency of 
the primary reaction. These off-gases serve as fuel in the 
reaction unit. 

To minimize thermal decomposition of ketene and permit 
accurate control of the extent of conversion, the hot prod- 
uct gases must be shock-cooled immediately upon issuing 
from the reactor coil. In a plant designed for the produc- 
tion of acetic anhydride, the quench liquor may be a 
recycle fraction, rich in acetic acid, which is obtained in 
the purification section. This liquor is injected directly 
into the product gases at a point near the outlet. From 
here the cooled vapors are led to a quench tower in which 
they are contacted with more acetic acid-rich liquor. The 
circulating liquid leaving the tower bottom must be filtered 
for the removal of suspended carbon particles. 

The gas phase, taken overhead from the quench tower 
at 150 C., consists of the permanent gases, together with 
acetone, ketene, and acetic acid. In the course of subse- 
quent condensation, contained acetic acid and ketene react 
directly to form acetic anhydride. 

The cooled residual gases must be scrubbed further for 
the recovery of unremoved valuable products. Again, a 
recycle liquor is used—this one devoid of acetone but 
rich in acetic acid. A water scrubbing step is provided to 
recover contained acetic acid from the gases which are 
finally neutralized by caustic scrubbing before they may 
serve as fuel. 

The main product stream is freed of acetone in a pri- 
mary distillation step. The bottoms serve, in part as feed 
to the quench tower. A side-stream is continuously taken 
to an acetic acid tower. The acid, taken overhead, is re- 
cycled to the process. The bottoms, which consist primarily 
of acetic anhydride, are fractionated for purification of 
the plant product. 


Acetone Cyanhydrin—tThe third-largest chemical out- 
let for acetone is its addition reaction with hydrogen 
cyanide to form acetone cyanhydrin: 

() OH 


C—CH; 


N 
(14) 

The purified product of this reaction figures prominently 
as intermediate in the synthesis of methacrylate esters, raw 
materials in the production of certain transparent plastics 
(lucite, plexiglas, etc.). 

In early versions of the process, the heat of reaction 
was abstracted from the system by operating at the boiling 
point of acetone. However, operation at this temperature 
can be shown to result in a crude product of low purity 
and in unsatisfactory yield. These difficulties can be over 
come by the use of temperatures below 25 ¢ 

The stoichiometric quantity of gaseous hydrogen cyanide 
is passed into acetone containing aqueous caustic soda 
(27.5 kg acetone, 300 ce 5 percent NaOH). Progress of 
the reaction is controlled by the intimacy of contact which 
is provided between the liquid and gaseous phases either 
in batch-type agitated vessel or, continuously, in a tubular 
reactor or in a countercurrent packed tower, The rate of 
hydrogen eyanide addition must, of course, be adapted to 
the physical limitations of the cooling system 

A certain time lag is observed before the reaction takes 
hold. This may lead to the accumulation of large hydrogen 
cyanide concentrations which will then react spontaneously 
The accompanying rapid temperature rise will result in 
vield losses, as well as in a potential fire hazard. 

The difficulty can be side-stepped to a certain extent by 
which will 


CH,+ HCN CH, 


recycling a portion of the crude product 
induce reaction immediately and thus permit smooth and 


uniform reaction progress 
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lhe crude product contains between 86 and 90 percent 
acetone cyanhydrin and about 3 percent unconverted hy- 
drogen cyanide. Yield is of the order of 88 percent (based 
on HCN) and 90-92 percent (based on acetone). 

Crude acetone cyanhydrin is neutralized by means of 
sulfuric or phosphoric acid. This operation causes some 
vield loss unless it is carried out at low temperatures, 
and neutralization at temperatures as low as 15 C. have 
been recommended by some patents. although the use of 
10-20 C. is still permissible. 

The neutralized product may be concentrated by vacuum 


‘ the crude is 


stripping. In an even simpler operation 
stripped with an inert gas (such as air) at slightly elevated 
temperatures (50-00 C.). Recovery is of the order of 99 
percent of acetone cyanhydrin in the crude product and 
the acetone cyanhydrin content of the product may be 
boosted to 96-98 percent by operating in this manner. 
Recent work indicates that, given proper temperature 
control, most of the yield losses occur during the last part 
of the reaction. Davis*’ has therefore proposed execution 
of the reaction in three stages at successively lower tem- 
peratures, starting at 40 C., and finishing at —20 C, 


Bisphenol-A — This chemical (4,4’-isopropylidenedi- 
phenol) is not, today, a major derivative of acetone but 
it is one of the most promising newcomers. Its importance 
relates to the tremendous growth potential seen for epoxy 
resins which are polymerized typically, from bisphenol-A 
and epichlorhydrin in a ratio of 4:1. 

Bisphenol-A is produced commercially by the condensa- 
tion of acetone with 2 moles of phenol. 


oO OH 


CH;:—C—CH: + i@ aay 


on = b H, 


( 


HO > , 
CH, 


The reaction, which proceeds with good yields (80-90 
percent) is catalyzed by strong acids, notably sulfuric or 
hydrochloric acid. 

Principal variables influencing the reaction progress 
are temperature, ratio of reactants, catalyst, and the choice 
of solvent, if any. 

Perkins®® found that the operating temperature should. 
at no time exceed 80 C. His best results were obtained 
by maintaining the temperature at 15-30 C. until the 
product began to crystallize, after which the slurry tem- 
perature is permitted to be warmed up by the heat of 
reaction. 

While the stoichiometric ratio of phenol to acetone is 
only 2, optimum yield calls for ratios of 3-3.5 (further 
increase in the amount of phenol has little if any effect) 
Thus, at a molar ratio of 2.5, yield of bisphenol-A was 
only 71 percent of theory. This rose to 82.7 percent at a 
ratio of 3 and to 85.9 percent at a phenol:acetone ratio 
of 3.7. 

Good yields are obtained if anhydrous hydrogen chloride 
is used as condensing agent in the absence of a solvent 
Other workers have also used concentrated aqueous muri 
atic acid or 75 percent sulfuric acid to good advantage 
Usually 0.1-0.5 moles condensing agent are used per mole 
acetone. 

Good performance, and yields in excess of 90 percent 
may also be obtained in the presence of chlorinated hydro 
carbon solvents.*? 

If mineral acids alone are used as catalyst, the time 
required for completion of the reaction is extremely long 
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(24 hours or more). Substantial reduction (to less than 
three hours) can be attained, according to Jansen,** by 
the additional use of small amounts of mercapto acids 
such as beta-mercapto propionic acid, either as such, or in 
the form of a closely related derivative. 

Outstanding yields are claimed for this method of opera 
tion. Thus, the reaction was carried out with a mixture of 
376 parts phenol and 58 parts acetone, saturated with 
anhydrous hydrogen chloride. The conversion was allowed 
to proceed at 20-40 C., with good agitation. At the con- 
clusion of 34, hours, bisphenol-A had been formed in 43 


percent yield (Perkins reports 84.9 percent after 40 hours 
at somewhat similar conditions). By adding 2 parts beta 
mercapto propionic acid at the start of the reaction, Jansen 
was able to obtain 97 percent yield after only three hours 
reaction time. (The degree of purity of the product may 
account in part for the difference in yield reported by 
Jansen and by Perkins. In the latter's work, purified 
product weighed 75 percent of the partially purified 
product. ) 

The crude product, a thick slurry, is dissolved in ben 
zene and then washed thoroughly with water for the re 
moval of most of the contained acid. Care must be used in 
neutralizing residual acid. Alkalinity in the charge to the 
purification stills causes heavy yield losses due to resinifi 
cation. This difficulty may be sidestepped by using lime 
(or another alkaline earth hydroxide) as neutralizing 
agent.” Final purification is effected by standard vacuum 
distillation. 
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Ammonia From By-Product Hydrogen 


With some 130 catalytic reforming installations in operation or under con- 


tract, by-product hydrogen is expected to total more than 500 million cubic feet daily. 


Here’s how some of it may be utilized. 


Norman C. Updegraff and B. J. Mayland, 
The Girdler Company 
Louisville, Ky 


WITH THE CONTINUING trend toward higher octane 
motor fuels, recent years have seen a tremendous increase 
in the number of catalytic reforming installations in 
petroleum refineries. Including Platforming, Catforming, 
Houdriforming and several other such processes, there 
are reported to be more than 130 such units presently 
installed or under contract with a combined throughput 
approaching a million barrels per day. It has been esti 
mated that an average of 500 cubic feet of by-product 
hydrogen is produced for each barrel of feedstock pro« 
essed in such units in streams ranging from 50° percent 
hydrogen by volume up to 90 percent or more, usually 
under several hundred pounds pressure. For the most part 
these streams are being burned to recover their heat value 
only. A number of refiners, however, are studying the 
economics of using this hydrogen directly in their refin 
ing operations for hydro-desulfurization and hydrogena 
tion of unsaturated hydrocarbons or other processes where 
the hydrogen will have more than fuel value. 

Of the latter processes, the possibility of turning this 
hydrogen into ammonia appears attractive in many cases, 
and earlier this year the first ammonia plant designed 
Philadelphia by The Atlantic Refining Company. In ad 
dition, Shell Chemical Corporation at Pittsburg, Calif... 
s preparing to use by-product hydrogen piped from Shell 
Oil's Martinez refinery in their ammonia operations. Al 
though the majority of catalytic reformers produce hydro 
gen in quantities too small to justify an ammonia plant 
a number of other operators of larger units are reported 
to be planning or studying ammonia operations. Thus. 
this growing supply of by product hydrogen represents 


specifically to use such a gas was placed in operation in 


a significant potential source of ammonia. 


Processes Available 


A number of methods may be used for processing by 
product hydrogen streams to make them suitable for am- 
monia synthesis. These vary from extremely flexible 
processes which can tolerate considerable variation in 
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feedstock to those which are tailored to the exact compo- 
sition of the gas stream available. Three schemes will be 
discussed here as follows: 

1. Steam-hydrocarbon process. 

2. Air partial oxidation process. 

}. Low temperature separation process. 

\s indicated in Table 1, the amount of ammonia that 
can be produced from a given amount of feed gas de- 
pends upon the composition of the gas as well as the 
process used. For simplicity the only hydrocarbon shown 
in this table is methane. Actually higher hydrocarbons are 
generally present and must be adjusted for in any par- 
ticular case. For all compositions given additional hydro- 
gen can be produced from all the hydrocarbons present 
by using the steam-hydrocarbon process, and from at least 
part of the hydrocarbons present by using the partial oxi- 
dation process. 

The values given in the table are based on the assump- 
tion that all of the hydrogen present, or thus produced. 
may be converted to ammonia except that which is burned 
in some cases to produce the necessary nitrogen for am- 
monia synthesis gas (3H,:1N.). Practically, the yield of 
ammonia will be somewhat less due to losses in the syn- 
thesis evele and elsewhere. It may be seen that the steam- 


TABLE 1 
Theoretical Moles Ammonia Obtainable Per Mole Feed Gas 


FEED GAS COMPOSITION 


50% HH. 60% He 70% Hy» 9% Hy 
50% CH, 409% CHe BOHCHse 105% CH, 





1) Steam-Hydrocarbon Process 
a) Nitrogen from flue gas 
b) Nitrogen from air additior 


2) Au Partial Oxidation 
3, Lew Temperature Separation 


a) Nitrogen from air separation 40 
b) Nitrogen from burning hydrogen “4 


*1f additional methane added to this gas stream this value may be increased to 1 2 
moles ammonia per mole 90 percent He 10 percent CHe feed gas 
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hydrocarbon and air partial oxidation processes have a 
considerable advantage in yield over the low temperature 
process when using the lower hydrogen content gases. This 
advantage. however. becomes less as the hydrogen content 
of the gas increases. Variations caused by adjusting the 
gas composition, by adding or removing hydrocarbons ot 
burning some of the hydrogen present to produce nitrogen, 
are discussed, as the individual processes are described in 
more detail. 

1. Steam-Hydrocarbon Process ——The most flexible 
type of operation that can be employed for producing am- 
monia synthesis gas from by-product hydrogen streams is 
the steam-hydrocarbon process since it can employ the 
widest range of feedstocks. The process is used extensively 
for producing hydrogen for ammonia synthesis from nat 
ural gas. As shown in Figure 1, this process generally 
consists of reforming, either primary and secondary re 
forming or simply primary reforming with the addition 
of air or flue gas to furnish the nitrogen. This is followed 
by carbon monoxide conversion, carbon dioxide removal 
and methanation. The process has been well described in 
the literature and need not be detailed further here In 
applying it to by-product hydrogen streams, the function 
of the process is to convert the hydrocarbons present to 
usable hydrogen where stoichiometrically four mols of 
equivalent hydrogen may be produced from every mol of 
The ratio is greater when higher hydrocarbons 
originally 


methan 
are present. The hydrogen present 
through the primary reformer unchanged. but if nitrogen 
is obtained by adding air in primary or secondary re- 


forming, part of the hydrogen is converted to water. The 


passes 


corresponding reduction in yield is shown in Table 1. 
The use of by product hydrogen in this process can 
show only marginal savings over the use of natural gas 
or other hydrocarbons. In the first place the process ts 
not generally adapted to take advantage of the high pres 
sures at which most of these by-product streams are avail 
able. The savings that result are mostly in operating costs 
rather than plant investment since the processing steps 
are the same as those used with natural gas feedstocks 
Such saviliys would include decreased fuel usave due to 
lower heat requirements in the reformer furnace and in 
the carbon dioxide 
On the positive side it may be seen in Table | that this 


removal step. 


process can produce the largest amount of ammonia syn 
thesis gas from the by product hydrogen stream since the 
hydrocarbons in the gas stream can be fully utilized to 
produce hydrogen by the steam-hydrocarbon reaction 
Further, the capacity of this process is not limited to the 
available hydrogen rich gas since hydrocarbon can be 
added to the process stream. An additional factor in favor 
of the steam-hydrocarbon process is that it may continue 
to operate on natural or refinery gas, or feedstocks such 
as propane and butane, at times when the catalytic re 


forming unit is not in operation 


2. Air Partial Oxidation Process An attractive 
scheme is the air partial oxidation process. This proces- 
employs a catalyst filled reactor designed for use at ele 
vated pressure in which the hydrocarbons present in the 
by-product hydrogen stream are reacted with insufficient 
air for comple te combustion. When the composition of the 
by-product stream is equivalent to approximately 70 per 
cent H, and 30 percent CH, or can be adjusted to that 


composition by vas mixture having the 


some means. a 
proper proportions for ammonia synthesis Is produced 
This process is illustrated in Figure 2. The by-product 
hydrogen stream and the air stream are preheated and then 
introduced into the reactor at full pressure, Following the 
reactor, the gases are quenched to reduce the temperature 
and add the water vapor required for the carbon monoxide 
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Figure | (left). Steam-Hydrocarbon process for ammonia production 
using by-product hydrogen. This process is highly flexible. Hydrocarbons 
in the feed stream also produce hydrogen 


Figure 2 (right). Air Partial Oxidation process. Advantages are low 

capital investment per unit of ammonia capacity and low operating 

cost. Hydrogen feedstock can be used at the full pressure at which 
it is produced 
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conversion step that follows. Subsequent purification steps 
are the same as used in the steam-hydrocarbon process 

The chief advantages of the air partial oxidation process 
over the steam-hydrocarbon process is the reduction of 
capital investment per unit of ammonia capacity and the 
reduced operating cost since the gas may be used at the 
full pressure of the catalytic reformer unit. Additional 
savings may be made in steam consumption by condens- 
ing the process steam in the effluent gas from the carbon 
monoxide converter in the reboiler of the Girbotol carbon 
dioxide stripper 

As may be seen in Table |, this process also produces 
hydrogen in addition to that present initially in the hydro- 
gen stream. However, not as much is produced as may be 
obtained by the steam-hydrocarbon process, since stoichio- 
metrically air partial oxidation produces only three mols 
of equivalent hydrogen for every mol of methane reacted. 
Its flexibility of feedstock is limited by the need to keep 
the nitrogen content in balance with the hydrogen. For 
example, with a» *.cessive amount of hydrocarbon too 
much air for a”. per balance would be required. In many 
cases this ex. os hydrocarbon content is in the form of 
C.’s and higher which may be readily removed by conden 
sation or oil absorption and thus the gas composition 
adjusted to provide the proper hydrogen-nitrogen balance. 
When lower hydrocarbon contents are found, it is possible 
to add refinery gas, 
proper balance or to operate the unit with additional air 
The latter will reduce the quantity of hydrogen available 


propane or the like to obtain the 


from the gas by burning more of it to water. Both cases 
are illustrated in Table | for the 90 percent H,-10 percent 
CH, feed gas. 

It is also possible to operate this process with alternate 
feedstocks such as natural or refinery gases but auxiliary 
steps for removing excess nitrogen or enriching the com 
bustion air are necessary. These would add an apprec iable 
amount to the plant investment 


3. Low Temperature Separation Process— Perhaps 
the most straightforward processing scheme for using by 
product hydrogen is to separate the hydrocarbons by low 
temperature condensation. This is the method being used 
by the Atlantic Refining at Philadelphia. In general, the 
process consists of carbon dioxide and water removal fol 
lowed by low temperature separation of the hydrocarbons.’ 

Since no air is introduced in this process a source of 
nitrogen must be obtained to provide the required am 
monia synthesis gas mixture. This can be accomplished 
in several ways. A portion of the purified hydrogen can 
bee burned with au and the water Vapor condensed from 
the flue puscs Such a scheme is shown in Figure . An 
alternate process is to supply nitrogen from an external 
source such as an air separation plant or by removing 


TABLE 2 
Catalytic Reformer By-Product Gas Streams 


CASE I CASE Il 
Before Oil Absorption After Oil Absorption 


carbon dioxide from tlue gases. When nitrogen is supplied 
from an air still, the final hydrogen purification step can 
be made by liquid nitrogen scrubbing as shown in Figure 
1. The additional ammonia that can be produced by intro- 
ducing nitrogen separately is indicated in Table 1. An 
economic study would be required to determine if this can 
be justified for any individual case. 

The major disadvantage of the low temperature separa 
tion process aside from the lower ammonia production as 
compared with the other processes is its relative inflexi- 
bility as to feedstock. The low temperature equipment is 
generally designed to be as economical as possible in heat 
recovery. This necessitates a close design which will not 
tolerate much change of composition in the feedstock. If 
flexibility is required additional expense in both invest- 
ment and operating costs is incurred. 

The advantages of this process are those of a compact 
plant with few operating steps and relatively low invest. 
ment, 


Process Economics 


It is not possible here to compare the economics of the 
various possible schemes since the by-product hydrogen 
streams available will vary appreciably in composition, 
pressure, and quantity. In some cases it can be shown 
that a hydrogen rich stream is worth very little more than 
equivalent fuel value whereas in other cases appreciable 
savings over the use of alternate starting materials for 
producing ammonia can be demonstrated. In addition, the 
cost of producing ammonia from by-product hydrogen 
streams depends on the capacity of the ammonia plant 
since capital investment and operating and maintenance 
labor costs will be greater per ton of ammonia produced 
in the smaller sized plants. 

Another factor to be considered is whether the product 


TABLE 3 
Case I—Ammonia Production Cost Analysis 
(Low Temperature Separation) 
55 Tons Daily Ammonia Production 
Unit Cost 
or Valuc 


Quantity 


Cost 
ITEM Per Ton NH» Per Ton Nils 


45.1 Mm Btu. | $13.53 
1100 kwh S80 
45,900 gals 0.92 

0.15 


Catalytic Reformer Gas $0.30) Mm Btu 
Power 0.008 kwh 
gw Water 0.02/M gals 


} 1s 

a Supples 065 

ing Laber and Overhead at $2.25, hr; 5 men, shift 4.91 
ipervision and Control at 50 percent of Operating Labor 2.45 
Plant Maintenance at 3 percent of Lnvestment per Year 4.13 
Fixed Charges at 12.5 percent of Investment per Year 17.22 


Total Gross Cost/Ton NH $52.04 
Credits for By-Products Hydrocarbons 


0.07 gal 03.4 gal 
0.30 Mm Kt 11.9/Mm Btu 


Total Credit, 7 
Potal Net Cost To 
TABLE 4 


Case tl—Ammonia Production Cost Analysis 
(Air Partial Oxidation) 
115 Tons Daily Ammonia Production 


Quantity Cost 
Per Ton NU Per Ton NU 


Unit Cost 

or Value 
$0.30 Mm Ht 25.2 Mm Btu 
0.30 Mm Btu +5 Mm Btu 
O50 M LI i500 Lhs 
0.008 kwh 7H5 kwl 
oo? M Ga i5 M Ga 


nd Overhead at 
trol at 53O per 
} percent of Investment per Yea 
12.5 percent of Investment per Year 
n NHa* 


product hydrocarbear 
t to $1.00 per ton of 
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losses of ammonia when the catalytic reformer is shut 
down can be tolerated economically or if standby facilities 
are justified for producing ammonia synthesis gas. In some 
cases it may prove economical to employ a combination 
of gases in which additional hydrogen is produced either 
by the steam-hydrocarbon or the air partial oxidation 
process. In such cases a portion of the ammonia plant 
could be operated even when the catalytic reformer is shut 
down. Therefore, each case must be evaluated individually 
to determine the relative investment and operating costs 
of the various alternate schemes possible. However, in 
order to illustrate the application of two of the processes, 
the economics of two different cases employing typical 
catalytic reformer by-product gas streams are presented 
below. It should be emphasized that these cases cannot be 
compared with each other since the by-product streams 
differ in quantity, composition and pressure available. 


Case I—Low Temperature Separation—Case | il- 
lustrates the recovery of by-product hydrogen by low tem- 
perature separation. The processing steps employed, as 
illustrated in Figure 4, included a caustic wash for remov- 
ing final traces of hydrogen sulfide and carbon dioxide. 
a solid desiccant dehydration system and a low tempera- 
ture separation step including a liquid nitrogen wash 
column for final purification. The nitrogen is obtained 
from a standard air separation plant. A by-product of the 
low temperature separation step is a hydrocarbon stream 
consisting largely of propane and butane, which may be 
burned or concentrated for sale as LPG, and a fuel gas 
stream containing mainly methane, waste nitrogen and 
smaller amounts of C,’s and C,’s. Following final purifica- 
tion, the gas is adjusted for the proper hydrogen-nitrogen 
ratio and compressed up to ammonia synthesis pressure. 
Table 2 gives the composition and conditions of the feed 


vas streams for Case I as well as Case II. 
The operating costs for a plant having a capacity of 


55 tons per day of anhydrous ammonia are given in 
lable 3. It should be noted that credit has been given for 
the by-products. It has been estimated that a “battery 
limits” unit completely erected but without auxiliaries such 
as utility generation or product storage facilities would 
cost approximately $2,500,000, Fixed charges and main 
tenance costs are computed from this on a percentage basis. 
Case Il—Air Partial Oxidation— Case II illustrates 
the recovery of by product hydrogen by air partial oxida- 
tion. The processing steps employed, as illustrated in 
Figure 2 include oil absorption for removing excess hy 
drocarbons, air partial oxidation, two stages of carbon 
monoxide conversion followed by carbon dioxide removal 
by the Girbotol process, and methanation (reaction of 
residual carbon oxides with hydrogen to produce methane ) 
for final purification prior to compression and ammonia 
synthesis. Table 2 gives the compositions of the by-product 
hydrogen stream as obtained from the catalytic reformer 
unit and as adjusted by oil absorption. The composition 
of the by-product hydrocarbon stream is not given since 
it leaves the plant not as a gas but included in the absorber 
oil. It is assumed that this can be recovered in other re 
finery operations, therefore, no equipment has been in 
cluded for that purpose 
The operating costs for 
115 tons per day of anhydrous ammonia are given in 
Table 4. It should be noted that no eredit has been taken 
for by-product hydrocarbons since they are included in the 
rich absorption oil. The value of these should more than 
offset the operating cost of the oil rectification unit, how 
ever, and in addition could amount to a credit as much as 
$1.00 per ton of ammonia produced. It has been estimated 
that a “battery limits” unit completely erected but without 


a plant having a capacity of 


iuxiliaries such as utility generation or ammonia storage 
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Figure 3 (left). Low Temperature Separation process with hydrogen 

burner. After separation step, nitrogen requirements can be met by 

burning a portion of the purified hydrogen with air. Resulting water 
vapor can be condensed out of the stream. 


Figure 4 (right). Low Temperature Separation process with air still. 

Nitrogen required for the synthesis is supplied by this still. Result is 

that more ammonia can be produced from the available hydrogen 
than if hydrogen burner is used. 


facilities would cost approximately $2,050,000. Fixed 
charges and maintenance costs have been computed from 
this on a percentage basis. 


Summary 


Several for the utilization of by-product 
hydrogen from catalytic reforming operations for the 
production of ammonia have been outlined and_ their 
relative merits discussed. Two examples have been pre 


processes 


sented of operating and investment costs for plants em 
ploying two of the alternate schemes described. It should 
be re-emphasized that these examples were the results of 
specific studies and can neither be compared with each 
other nor used for evaluating other situations where the 
gas quantities, compositions and conditions may vary 
appreciably. Each stream must be evaluated separately as 
to its potential worth in the production of ammonia, In 
many cases the quantities will be too small for economical 
use, or the local ammonia marketing situation unfavorable 
However, with proper choice of process it is possible to 
show ammonia plant investment and operating costs that 
appear very favorable. Therefore, more installations of 
this nature are very likely to be made in the future. 
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Figure |. The BASF (Sachsse) process for producing acetylene from natural gos by partial oxidation 


Acetylene by the BASF Process 


Based on the partial oxidation of natural gas with oxygen, this process is cur- 


rently being used for economical acetylene production in this country. 


T. P. Forbath and B. J. Gaffney, 


Pik RAPID GROWTH in the production of acetylene the emergence of natural gas based acetylene on 
based organic chemicals both in this country and abroad re industrial scale. While only about 12 percent ol 
has focused the attention of the chemical industry on the S. acetylene production in 1952 was from natural 
technical developments in the manufacture of low’ cost gas, the acetylene capacity built in this country since 1952 


reetvlene is about two-thirds based on natural gas and one-third on 


I he linn honored method = of preparing acetylene carbide | urthermore. it has been predicted that by 1965 
from calcium carbice in electric turnaes product whiel ihout one-half of the total acetylene produc tion will be 
based on hydrocarbons and by 1975 two-thirds. The same 


require ibout OS AWH of energy per pound of acetylene iD 
a requirement rendering the economy of this route fairly source predicts 1 steady growth in the production of 


dependent upon the availability of plentiful and cheay acetylene [rom its present level of about 500 million pounds 


pret vear to 4 billion pounds pet year by 1975 


power 
The carbide route to acetylene has met strong competi The conversion of saturated hvdrocarbons into acetvlene 
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BASF acetylene plant of the American Cyanamid Company at New Orleans: Synthesis section in foreground, purification section in background 


is made possible by the fact that at high temperatures the 
free energy of formation of acetylene, a highly endothermi: 
compound, is lower than that of the saturated hydrocarbons, 
as shown by a plot of the free energy of formation of hy 
drocarbons (Figure 2). Thermodynamic calculations based 
on free energy data show that at temperatures about 
1500 C. one may obtain a favorable equilibrium conversion 
of methane to acetylene, as shown by the following equa- 


tion: 


ICH, = + 3H 9.5 Keal 


TABLE 1 
Material Accounting for 1 Ton of Acetylene by BASF Process 


NATURAL GAS Burner Gas OFF-GAS ACETYLENE 


Com- 
ponent Percent Mol Percent 


Percent Mol Percent Mol 


93.5 442 43.6 45 
3.9 
11 


w to 
i 


“Morn ww 


76.5 OO &4 
(oe ‘ Higher Acetylenes 
( He 00n9 1" 
aH 

Cals 

CeHe + 

Homologs 


478.0 100.0 1005.0 100.0 95.0 100.0 76.650 


5.2 tons of oxygen (959% assay) are required per | ton of acetylene product 
99.8% assay Miscellaneous products contain approximately 12 mol of ele 
mental carbon. This includes 4.3 mol of solid carbon in the form of soot 
mo! of carbon as acetylene polymers, and the remaining carbcr as higher acet 
lenes 


NOTES 
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Various approaches have been attempted to supply the 
necessary large amounts of heat for the pyrolisis of 
methane to acetylene at the required high temperature 
level. 

All the large industrial natural gas based acetylene 
plants operating in this country today utilize the process 
based on partial oxidation of natural gas with oxygen. The 
endothermic heat of the methane to acetylene reaction is 
thus provided by burning part of the natural gas feed with 
oxygen. This is followed by quenching and recovery of 
pure acetylene by means of a selective solvent. This process 
was developed by the Badische Anilin & Soda Fabrik 
A.G., (B.A.S.F.) in Germany and is often referred to as 
the Sachsse process. 

Process Deseription—The partial oxidation reactor, 
or burner, shown schematically in Figure 3, can be con 
sidered to be the heart of the process. In practice, natural 
gas and 95 percent oxygen, produced in an adjacent ton- 
nage oxygen plant, are preheated to about 1100 F. in sep 
arate gas-fired heaters before entering the burner. In the 
burner the gases are first mixed in a diffuser section and 
then pass through a multiplicity of small tubes in a specially 
designed burner block, before being ignited. The burner 
block is designed in such a manner that the velocity of the 
mixed gases travelling through its tubes is higher than the 
flame velocity of the mixture. In this matter the block is 
utilized as a flame arrestor and also serves to prevent flash 
backs. 

Thus the burner is designed to premix the reactants, pre 
vent flashbacks, stabilize the reaction flame and quench the 
flame by means of a water spray, to preserve the acetylene 
formed in the flame. The burner was developed by the 
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B.A.S.F. through a stepwise scale-up based on the principles 
of aerodynamics as applied to combustion phenomena.‘ 

The gas leaving the burner has the composition, on a dry 
basis, shown in Table 1. 

A small amount of soot, corresponding to about 3 
gms/m" of burner gas, is formed in the flame reaction 
About one-third of this soot is removed with the quench 
water from the burner. 

The quench burner gas saturated with water at about 
80 C. and containing the balance of the soot is cooled by 
direct contact with water in a packed tower. The gas leay 
ing this tower is practically at temperature equilibrium 
with the cooling water. The cooled gas enters a specially 
designed soot filter. In this filter the gas is passed counter 
currently through a moving bed of granular coke. Leaving 
the filter, the gas contains only about one-tenth of a milli 
yram of soot per cubic foot and can be processed without 
any further purification. The three soot streams which 
come respectively from the burner, the burner gas cooler, 
and the soot filter, are sent to a soot decanter to separate 
the soot from the hot water. This water is partially re 
cycled to the burner quene h section 

The crude acetylene burner gas streams generated in 
multiple burner units are combined after leaving the soot 
filters and before entering a multi-stage centrifugal com 
pressor. The compressed gas is fed to the bottom of an 
absorber where a selective solvent absorbs more than 99 
percent of the acetylene produced in the burners, all of the 
higher acetylenes and some carbon dioxide. All of the 
other less soluble components pass overhead as an off-gas 
stream which is eminently suitable for use as synthesis gas 
in the production of ammonia and methanol. Table | shows 
the composition of the off-gas stream on a dry basis 

The acerylene-rich solvent from the absorber enters a 
stripper where carbon dioxide and other less soluble com 
ponents are stripped by an acetylene-rich gas stream. The 
overhead gas stream leaving the stripper is recycled to the 
suction side of the crude burner gas compressor; thus, no 
acetylene is lost in this operation. At the bottom of the 
stripper the solvent contains practically pure acetylene 
The product acetylene is withdrawn as a vapor side-stream 


in this zone 


TABLE 2 
Factory Cost of 99.8% Acetylene 
“TD 
ACETYLENE 
$7.0 Me 


Plant Capacity wtb “TD 
ACETYLENE ACETYLENE 
Ketimated Erected Cost $3.6 Mm $8.3 Mm 


(Inc. At Separation Facilities 
Cot /D Cost Lb. Cost D Cost Lb. Cost D Cost Lb 
5 ¢ 


Raw Materials 
Natural Gas 
Solvent, Coke and Chemicals 


Other Factory Costs 
Direct Labor 
Direct pervi 


Utibties (Ine. off-gas credit 


(ther Services 
Yard 
Maintenance 
Stores and 


Royalty 


Plant General Expense 
Net Factory Cost Lew De 
preciat ’ 
Depreciation (8 Process 
Acetylene and Air Separatio 


Total Factory Cost 


The bottom liquid stream from this stripper, high in 
acetylene content and containing all the higher acetylene 
homologues, is heated by a recycle hot lean solvent stream 
in an exchanger, prior to being stripped and _ rectified 
Under conditions of higher temperatures and reduced 
pressures the higher acetylenes are withdrawn from a 
zone where they occur in maximum concentration. A 
stream containing essentially no acetylene is removed to- 
gether with the stripping steam by means of a vacuum 
ejector, and is then flared. 

The overhead from the rectification and stripping op 
eration is used as the feed gas to the stripping tower. The 
bottom solvents stream from the higher acetylene removal 
step exchanges its heat with the bottom stream from the 
stripper in the above mentioned exchanger. It is then 
cooled with water in an exchanger and finally returned 
to a solvent surge tank. The stripped cooi solvent is then 
returned to the absorber. 

A small slip stream of the solvent from the surge tank 
is continuously withdrawn to an evaporation unit where 
it is distilled, condensed and then returned to the process. 
The residual liquid in the evaporator containing all the 
polymerized higher acetylenes, flows to a settler. The 
slurry is sent to a filter for solids removal, and the filtrate 
returned to the system. A schematic flow diagram of the 
entire process is shown in Figure 1. 

The purity of acetylene produced by this process will 
be 99.8 percent or better. The impurities in the product 
acetylene are carbon dioxide (0.1 percent), total higher 
acetylenes (0.09 percent) and benzene and homologues 
(0.005 percent). 

Acetylene of this composition was found to be equiva- 
lent to carbide acetylene in all chemical reactions investi- 
gated to date. Acetylene produced from natural gas by 
the BASF process is now used on a commercial scale for 
the production of acetaldehyde, vinyl chloride and 
acrylonitrile. 


Erected Costs—Realistic figures usually are those sub- 
stantiated by a knowledge of costs and vperating require- 
ments for plants that have been erected. Those herein 
presented can be considered as such. They are based on 
a number of detailed estimates, and a knowledge of costs 


at American Cyanamid Company's Fortier Plant, and 


TABLE 3 


Utilities and Raw Materials Cost/Ton of 99.8% C.H 
60 T of C.H./Day 


Cost Lb 
ITEM Requirement /Toa (Cents) 


Natural Gas 
Drives and Preheat 
“yt thesis 


38 MSCF @ 206M aH th 
193 MSCF @ 20¢/M 16 1.93 


2.31 


tElectric Power iO) KWH @ &é¢/KWH ; “4 


Steam: (00 psig 91M Lb @ 45¢M 43 
150 pasty 18 M Lb. @ 406M { 4 
40 pag 58M Lb. @ 359 M 4 7. 


Condensate Available but not eredited 


Cooling W eter 275 M Gal. @ 3¢/M 
Refrigeration 1 Ton Day @ $1.50, STD 
*Ofl Gas: ((redit 158 MSCF @ 64¢ M 


Solvent 60 Lb. @ 40¢/ LI 
Coke 00 Lb. @ be Li 
Caustic (100 percent basis 70.0 Lb. @ 4¢ Li 


Lebricating Ol 0 Gal. @ 75¢ Ga 
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Figure 3. This burner, the heart of the process, 


Figuze 2. The conversion of hydrocarbons to acetylene is made possible by the fact that at high was developed by a stepwise scale-up based on 
temperatures the free energy of formation of acetylene is lower than that of saturated hydro- principles of aerodynamics as applied to com 


carbons, as shown by this plot of free energies. 


those of foreign operations. 

The estimated erected costs of acetylene plants and of 
air separation facilities are given in Figures 4 and 5. 
These are for battery limits type installations, located 
under conditions of labor rates in the Gulf Coast Area. All 
necessary utilities and services would be provided by the 
client at the battery limits of the plant. Utility distribution 
systems were included in the cost of the plant. A fence and 
security lighting were also provided. The estimated cost 
of manufacturing equipment was derived from vendors’ 
estimates, and an analysis of installed costs for the Amer 
ican Cyanamid Fortier Plant. Detailed flow sheets and 
plant design were available for a 60 ton-per-day plant 
{ number of estimates for smaller sized plants were 
made. The erected costs include direct material and labor. 
field overhead expense, home office and engineering ex 
pense, and labor for putting the plant on stream. 

Working capital must be provided for a going plant 
Inventory in the form of solvent requires about $100,000 
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bustion phenomena 


for a 30 ton-per-day plant. Other sized plant requirements 
can be taken in proportion to design capacity, Operating 
philosophy dictates realistic requirements of such items. 

There has been some interest in the cost of the 8.0 per- 
cent acetylene stream prior to compression and purifica 
tion as a result of recent activity on the utilization of 
dilute acetylene gas in chemical syntheses. Curve B of 
Figure 3 gives the estimated erected cost for different 
plant design capacities for the production of 8 percent 
acetylene gas. 

The cost of air separation plants varies somewhat de 
pending on the vendor. The line given in Figure 4 actu 
ally represents a mean of a number of points. The basis 
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Acetylene by the BASF Process .. . 
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Figure 4. Estimate of the cost of erecting an acetylene plant using 
current labor rates on the Gulf Coast. Note the difference in cost as 
product purity is lowered 


for the data were estimates of erected cost that included 
vendors’ estimates for direct material and labor of equip 
ment, and the engineering and other costs necessary to 
complete the plant. In all these estimates adequate build 
ing facilities were provided for compressors and other 


equipment or operational areas where required. 


Factory Cost and Earnings The factory cost given 
in Figure 6 reflects the cost of operating requirements 
given in Table 2. A detailed breakdown of utility and 
material requirements for a 60 ton-per-day plant is given 
in Table 3. This should permit one to recalculate costs 
on a different basis of natural gas price, utilities, or other 
costs. Also for convenience Table 4 gives the direct pay 
roll. Table 5 utility for & percent 


acetylene pas production. 


gives requirements 


The unit utility costs were selected as those being ob 
tainable in a southern location or to reflect a reasonable 


return on investment for utility facilities. Similarly. de 


preciation and other items of general facilities expense 
are included under the plant general account, Such costs 
are, of course, dependent on pacticular circumstances of 
plant. integration. Thus. earnings for acetylene facilities 
considered in the sense without an 
evaluation of related investments in other necessary or 
auxiliary facilities. However, if acetylene is taken at an 
intrinsic value of 12 cents per pound, there can be real- 
ized the following return on investment after 52 percent 


cannot be strictest 


faxes: 


Percent 
Keturn 
14.0 
17.5 


Total 
Investment 
$5.7 Mm 
$7.8 Mm 


rected 
€ ost 

$5.3 Mm 

$7.0 Min 


Working 
Capital 
$4 Mm 
$.8 Mm 


Viant 
( apacity 
% T/D 
00 T/D 


There are other economic and op- 


Plant Integration 
that singular attraction to 


erating characteristics 
the BASE 

The BASF acetylene process, as may be seen from the 
materials accounting Table 1, produces an off-gass that, 
unlike that from other acetylene processes, is suitable for 
ammonia or methanol synthesis without primary reform- 
ing. The BASF acetylene off-gas may be sent directly to 
a CO converter without any pretreatment. Although only 
fuel value credit was taken in arriving at factory costs, 
this off-gas has been calculated to be worth at least twice 
fuel value in specific cases. A cost study that was made 
for a plant te produce 30 tons per day of acetylene and 
200) tons per day of ammonia might be cited as an exam- 
ple of the savings that can be effected. Erected and oper- 
ating costs were developed for separate and for integrated 


are of 


process. 


facilities. 

The integrated facilities showed a savings of about $1.7 
million for erected costs. The savings in factory costs that 
resulted from reductions in labor, utilities (over and 
above off-gas credit), depreciation, taxes and insurance, 
maintenance and repair, and allocated plant general ex- 


pense amounted to: 


TABLE 5 


Production of 8% C.H. Gas Stream 
Utilities Requirements Per Ton of C,H. 


(Ex Air Separation) 


15 MSC} 
35. KWH 
150 peg 480. Li 

5 pag 510. Lb 
{‘oohng 52. M Gal 


Natural Gas for Preheating CH¢ and © 
Power 


“team 


Water 


TABLE 4 
Payroll for 99.8% Acetylene Plant 


BASIS 


CLASSIFICATION Men and Shifts 


“ACETYLENE PLANT” 
Department Superintendent 
(ieneral Foreman 
Shift Foreman 
Operator “A” 

Operator 'B 
Helper 
Analytical 


Sub-Total 


“AIR SEPARATION PLANT” 
Operator “A 
Operator “I 


Sub-T 


roral 


Note Payroll costa Include 80-hour pald vacations 


workmen's compensatior 


18 T D—Plant A 
oT 
oT 


D—Plant B 
D— Plant ¢ 


$ Yearly Cost (Thousands $ Daily Cost 
( A ( 
5.00 10.95 21.91 
6.27 17.18 
21.26 455.25 
34.58 47.37 04.73 
317s 43.53 87.06 
3.52 ¥ 64 04 
400 10.95 10.95 


$109.41 $300 


47.3 
43.53 


17.29 


3.97 7 15.89 


$33.16 . $40 


21.26 





$65.96 $91.22 $142.59 Sis! 


social security, state and federal unemployment « 
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If Credited to Ammonia 
$3 75 per ton 


If ( redited to Acetylene 
$1.25 per pound 


By referring to Figure 5, it can be seen that the dollar 
investment per daily ton capacity for air separation plants 
greatly diminishes with increased plant size. Roughly, it 
cost $10,000 per daily ton for a 100 ton-per-day plant 
versus $6500 per daily ton for a 300 ton-per-day plant. 

The air separation facilities might properly be consid- 
ered another utility like compressed air, steam, etc, For 
integrations like in the example given, the unit cost of 
this utility can be quite low, and the over-all economics. 
however good, can be measurably improved. 


Process Status The BASF process, as previously in 
dicated, has been in commercial development for many 
years. A plant producing about 15 tons per day was oper- 
ating in Germany as early as 1939. Two others in Italy, 
the SISAS, Milan, plant, and the ACSA, Venice, plant, 
were put on stream in 1953.° Both of these Italian plants 
are presently planning to install equipment to double 
their present capacities. In the U. S., Cyanamid’s Fortier 
Plant has been put on stream, and has a daily capacity of 
some 60 tons. Monsanto Chemical Company and Carbide 
& Carbon Chemicals Company also have plants based on 
the principle of partial oxidation. The BASF Process has 
been fully demonstrated and there are no further scale-up 
problems to be overcome in going to even larger sized 
plants. The operational requirements have been estab- 
lished through practice. From plant experience, an opera- 
tion time efficiency of at least 90 percent seems assured. 
The life of the burners is known to be good for a number 
of years, at least seven and probably over ten. The re- 
placement and maintenance requirements are nominal. 
The quality of the product has been demonstrated to be 
commercially obtainable with at least 99.8 percent acet 
ylene content, and other components appear in such small 


percentages that they present no particular problem in 
making derivatives such as vinvl chloride and acrylonitrile. 


Process Flexibility The burners can be operated 

10 percent of the design value by adjustment of feed 
conditions. It has also proved possible to operate as low 
as 50 percent of design acetylene capacity by adjusting 
operating conditions. When this is done it has been found 
that for every decrease of one ton per day of acetylene 
production, there is added about 1.8 tons per day of 
available ammonia capacity from acetylene off-gas. Under 
design conditions, there is associated with each ton of 
acety lene produced sufficient off-gas to vield 4.2 tons of 
ammonia. A preliminary study for one case of an inte 
grated 25 ton-per-day acetylene 300° ton-per-day am 
monia plant showed that the gross profit of acetylene sold 
at 12 cents per pound and ammonia at $85 per ton would 
be only LO percent higher when operating the plant at 
normal rather than at one-third reduced acetylene rate 
It appears that acetylene in such a plant can be produced 
at rates lower than design basis for about the same cost 
as acetylene produced in a plant sized especially for the 
reduced rate so selected. This indicates an approach to 
starting up a plant where initial sales of acetylene and de 
rived products are to be somewhat below design capacity 

The BASF burner is suitable for converting other feed 
stocks besides methane 

Although natural gas appears to be presently the most 
economical feed stock. other hydrocarbon raw materials 


are suitable and are receiving attention. 


Current propane costs run from 3.5 to 1.0 cents per 
vallon in the Gulf Coast to 9 cents in the New York area 
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Figure 5. Cost of erecting an air separation plant for use with the 
acetylene plant can be estimated from this graph 














Figure 6. Cost of acetylene product as a function of plant capacity 


It is entirely conceivable that with improved methods of 
transportation and storage being developed, and = with 
propane price being relatively stable in areas of excess 
oil and gas production that propane can become attrac 
tive in areas where gas. or coke and power costs for car- 
hide production are not favorable. Propane would also 
he of value for areas where gas consumption can be 
periodically prohibited for manufacturing use. 

Future Developments — Prospects for development of 
burners with higher thruput seem bright. The present 
hurners are very conservatively rated. New solvents are 
heing investigated and marked progress has been made 
The BASI 


means of converting hydrocarbon vases to acetylene with 


process promises to remain the simple direct 
minimum of by-products. 
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Flow diagram of the process used at Olin Mathieson Chemical Corporation's Lake Charles plant, world’s largest for the production of hydrazine 


Process for Hydrazine Manufacture 


Ammonia and sodium hypochlorite are reacted in this process, used more 


than one year commercially, to make the highly reactive chemical, hydrazine. 


D. W. Ryker and J. E. Troyan, 


Olin Mathieson Chemical Corporatior 


WHAT IS PROBABLY the largest commercial installa 
tion in the world for the manufacture of the new 
trial chemical, hydrazine, has been in operation now for 
over a year at the Lake Charles, La., plant of Olin Mathie 
son Chemical Corporation 

The plant has been supplying the increasing 
hydrazine, hydrazine 
The ™ compounds are 


indus 


demands 


of industry for anhydrous hydrate 


ind various salts and derivatives 
in boiler water treatment as reducing 


plant growth regulators 


currently finding use 
ivents for plastics and rubber 
manufacture of drugs, soldering 


Additional 


and as ingredients in the 


Huxes, plasties, and other chemical products 


uses are under development in the laboratory 

In reviewing the background of this 
products, one finds that actually is fat 
being a new chemical. It was first prepared in the labora 


tory in 1877 and has been recorded in the chemical litera 


new family of 


hydrazine from 


ture for years as a colorless. corrosive liquid with re 


liw 


markable reducing properties. However, it was not until 
World War II that hydrazine was produced in significant 
quantities. The Germans recognized the potentialities of 
the compound in rockets and developed a rocket-powered 
interceptor fighter plane using as fuel hydrazine hydrate 
in combination with hydrogen peroxide. 

Olin Mathieson Chemical Corporation became inter 
ested in hydrazine shortly after the close of World War II 
Following several years of laboratory and pilot plant work 
on preparation of the compound and development of a 
number of its derivatives, plans to expand into commer 
cial seale got under way in 1952. The process chosen was 
1 modification of the basic method developed by F. Raschig 
and utilized by the Germans. It involves the reaction of 
sodium hypochlorite with an excess of ammonia. The for 
mation of hydrazine (N H,) proceeds as follows: 


NaOH 
HCl 


NaQc] NH, -— NEI 
NH,CI + NH, N.Hi4 
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I'he over-al! reaction being: 
NaOCl + 2NH; — N:H, 
The yield based on the over-all reaction is reduced by 
a competing reaction between hydrazine and chloramine 
NH. + 2NH,CI > N, + 2NH.CI (4) 
In his work, Raschig showed that reaction (4) was 
catalyzed by traces of metallic ions, particularly copper 
Sequestering agents such as glue and gelatin were there 
fore added to improve the yield in the desired Reac 

tion (2). 


NaCl + H:O (3) 


As described in various reports on the German proc 
ess, the over-all Reaction (3) was accomplished in a 
Sodium hypochlorite solution and aqueous 
ammonia were combined at less than 50 F. using a 10 to 
20 mole excess of ammonia. The mixture was then 
heated rapidly under pressure to accelerate Reaction (2). 
Yields of hydrazine in the range of 60 percent were ob 
tained. The resulting synthesis liquor was evaporated to 
recover the excess aqueous ammonia for recycle and the 
dilute hydrazine solution (1 to 2 percent) was continu- 
The dilute hydrazine 
vapor from the evaporator was then concentrated to a 
0-60 percent solution by fractional distillation. Higher 
strengths were not obtainable by ordinary fractionation 
since a maximum boiling azeotrope exists at about 68.5 
percent N.H, in water solution 


single step. 


ously evaporated to remove salt. 


Pilot studies by Olin Mathieson indicated that im 
proved process results and more efficient equipment de- 
sign were possible for the steps leading to production of 
hydrazine hydrate. The new developments were incor 
porated in the design of the large seale plant at Lake 
Charles. In addition, a novel process for continuous pro 
duction of anhydrous hydrazine from the hydrate by ex- 
tractive distillation was perfected and also specified in the 
commercial layout. 

The process as presently operated at Lake Charles is 
described herein, with emphasis on improvements ovet 
the German technology. Anhydrous hydrazine recovery 
is actually a new step not practiced by the Germans. 


Sodium hypochlorite is most frequently prepared batch 
wise in industry by chlorination of pre-cooled caustic 
soda. It is to be noted that excessive temperatures vreatly 
reduce yields. The same technique was employed in the 
German operations and in Olin Mathieson’s pilot installa 
tions. However, the batch procedure has been replaced by 
continuous hypochlorination step in the Lake 
Charles plant. The desired quality of hypochlorite is now 


i new 


produced by automatically controlling flows of chlorine 
and pre-cooled caustic solution by means of an oxidation 
potential instrument. Efficiency of chlorination has been 
equivalent to that obtained by the time-consuming batch 
The new process is finding increasing applica 
as papermaking, where 


procedure 
tions in other industries, such 


large volumes of hypochlorite may be required for 


bleaching 


Refrigeration for the hypochlorination step is pro 
vided by a liquid ammonia-calcium chloride brine system 
A pyrex-tube cascade exchanger of special design is used 
for heat transfer. Compressors used in the ammonia re 
frigeration cycle are gas-engine driven. Cooling at normal 
temperature levels is supplied by well water or by circu 
lating water from a conventional cooling tower system. 
Spec ially designed reactors for combining metered 
streams of hypochlorite and ammonia have been installed 
to permit maximum yields of hydrazine. Heating rate 
which is a critical variable in the synthesis of hydrazine 
LE EINER 
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must be properly controlled. Higher yields result as the 
reaction is made more dilute. However, a balance be- 
tween high yield and increased cost of recovery from 
solution must be established in the plant to obtain opti 
mum economic production 

By-product nitrogen resulting from the side Reaction 
(4) occurring during synthesis is recovered through a 
scrubbing tower which absorbs the free ammonia. Result 
ing weak aqua liquor is recycled to process. Nitrogen is 
employed in an inert gas system for padding equipment in 
which concentrated solutions of hydrazine hydrate or 
anhydrous hydrazine are handled. This precaution is es 
sential since vapor existing above hydrazine solutions con 
taining 60 percent NH, or higher can be ignited even in 
the absence of air. The explosive limit for anhydrous 
hydrazine in air is 4.7 to 100 percent, so particular care 
is required in handling this concentrated material. 

Excess ammonia which is present in the reaction mix 
ture is recovered by distillation from the synthesis liquor. 
The remaining aqueous solution, which contains | to 2 
percent NH, and about 10 percent sodium chloride, is 
then processed through a crystallizing evaporator. Here 
salt is continuously separated in a centrifuge, while dilute 
N.H, goes overhead. Recovered salt is consumed in ad 
jacent chemical operations. The weak hydrazine liquor, 
now free of non-volatile impurities, is fractionated by con 
ventional distillation equipment to commercial grades of 
hydrate solutions (54.5 percent and 64 percent N.H,). 
The distillation step is carefully instrumented to insure 
safe operation; rupture discs, water quench systems, high 
temperature alarms, and similar safety devices are pro 
vided 


Equipment is fabricated from Type 301, stainless steel 
From a corrosion standpoint, plain steel would be satis 
factory, but oxides of iron which might then be en 
countered are recognized as catalysts for decomposition of 
N.H,. Under certain circumstances, such decomposition 
may become sufficiently rapid to result in vapor ignition 
By using stainless steel as a material of construction, this 
hazard is greatly reduced 


Hydrazine hydrate is converted to an anhydrous prod 
uct of 98-99 percent purity by extractive distillation 
using a special solvent. Additional precautions in carry 
ing out this step are essential to guarantee trouble-free 


operation. This continuous process is a significant ad 


vancement over batch ammonolyses or dehydrations in the 
presence of NaOH or BaO, which were previously speci 
fied in small scale operations 

Procedures have been established for the safe handling 
The product from bulk storage is 
packaged in 30 or 55 gallon stainless steel drums under 
a nitrogen blanket for shipment to consumers. For the 
smaller scale consumer, one and five pint glass bottles of 


of this compound 


hydrazine are also available 

Several salts and derivatives of hydrazine are also 
manufactured. These include mono- and dihydrazine sul 
phate, hydrazine hydrobromide, hydrazine hydrochloride, 
dihydrazine tartrate, beta hydroxyethyl hydrazine, semi 
carbazide hydrochloride, benzalazine, adipic dihydrazide. 
stearic hydrazide, and many other analogs 

The salts are prepared by neutralizing hydrazine hy 
drate with equivalent amounts of the corresponding acids 
in glass-lined reactors. The relatively insoluble mono 
hydrazine sulphate is separated by filtration. Other salts 
are dehydrated and either flaked out as anhydrous ma 
terial or packaged as concentrated solutions. Most of the 
organic derivatives are prepared on batch scale using con- 
ventional techniques tt 


167 

















INCH ABSOLUTE 

















HELIUM 





IN POUNDS PER SQUARE 


PRESSURE 
HYOROGEN 


° 





























a 


120 160 200 240 260 


320 360 400 

















CRITICAL 
POINT 


TRIPLE 
POINT 


fF =: °R—~ 459.6 


> Sewae sess t a EN CCS CRE 


440 460 520 560 600 640 























TEMPERATURE IN DEGREES RANKINE 


Figure |. Vapor pressure curves of gases at extremely low temperatures. Low temperature processing operates primarily in the region below —100 F 


Applying Low Temperature Processing 


When, where and how to make use of the economies provided by this method 


of separation are fully described. 


Daniel $. Goalwin, 
Air 


Al 


HE FIELD OF applied cryogenics, or low-temperature 
processing, can be broadly broken down into three major 
areas: the rectification of air, the separation and purifica 
tion of gas streams, and the production of refrigeration 
for special purposes such as nuclear energy, rocket pro 
pulsion and the operation of complex mvestigative equip 
ment. Today, applied eryogenics is considered to cover the 
range of temperatures below 100 F. Since most of the 
lighter hydrocarbons have atmospheric boiling points at 
temperatures below 0 F. (Figure 1), low-temperature sep 
aration of the components of organic gas streams (for the 
recovery of components or the removal of contaminants) 
becomes particularly attractive. A few examples are the 
removal of methane, ethane, propane, helium and nitrogen 


los 


from natural gas, the separation of hydrogen and olefins 
from cracked gas streams, and the separation of ethylene, 
paraffins, and hydrogen from coke-oven gas. The separa- 
tion of each of the components of an organic gas stream 
hy low-temperature processing is practicable and economi- 
cally feasible in many cases. Present day development of 
low-temperature technology makes the approach of the 
future not the determination of whether a low-temperature 
separation is physically possible, but whether full eco- 
nomic utilization is being made of the separable compo 
nents in the stream. 


Basis All low-temperature gas separation processes 
depend on the difference in boiling points of the various 
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components of the stream, and involve the following steps: 
compression, purification, cooling and liquefaction, and, 
in most cases, distillation or rectification of the resulting 
liquid. The greater the difference in boiling points of the 
constituents of the stream, the simpler the separation 
process. The products resulting from such low-temperature 
separations are, in general, free from such contaminants 
as water vapor and carbon dioxide. 


Background Historically, the separation of air into 
its components—-oxygen, nitrogen, and argon—-was the 
first large-scale commercial application of low-tempera- 
ture processing. Some of the operations which have been 
made more attractive economically by air-separation proc- 
esses include the use of oxygen for welding and cutting 
metals and, in petrochemical oxidation processes, the use 
of nitrogen as an inert gas and as a raw material for 
ammonia, the enrichment of air for blast and open-hearth 
furnaces in steel mills, and the production of argon for 
shielded-are welding and for lamps. 


Growth—-Among the reasons for the continued growth 
of the low-temperature field are: the ability to reclaim 
valuable fractions now lost with by-product streams from 
processes such as thermal or catalytic cracking, the ability 
to prepare higher-purity products more economically from 
gas mixtures than may be obtained at present with other 
recovery methods, and the possibility of accomplishing 
entirely new types of separations by the use of low- 
temperature techniques. Some processes considered not 
economically feasible heretofore may now become attrac 
tive by the use of refrigeration for more than one purpose 
in a single process; for instance, by making a synthesis 
gas and at the same time recovering valuable hydrocarbon 
by-products. It is difficult to forecast the future direction 
of growth in this new industry, but one possibility is in 
the use of extremely low temperatures to control chemicals 
unstable at higher temperatures and thus lead to the de 
velopment of completely new processes, Another possible 
direction of growth is in the development of low-tempera 
ture metallurgical reactions of an entirely different nature 
than those now obtained at higher temperatures 

Advantages--When a gas must of necessity be lique 
fied tI 


advantages may be realized by storing and transporting 


a low-temperature process, additional economi 


the fluid at low temperatures in the liquid form. Some 
properties of liquids which boil at low temperatures are 
given in Table 1. Oxygen, nitrogen, argon, hydrogen. and 
helium are 650 to 850 times as dense in the liquid as in 


the gaseous phase at atmospheric pressure, and five to 


six and one-half times as dense as the respective gases at 


TABLE | 
Low Boiling Temperature Fivids 


Ratio of 
Liquid Liquid 
Density at Gas Density at 
Boiling Normal Density at = =B.P. to Gas Heat of 
Tempera Boiling Density at Vaporization 
Pout atl Atm 
FLUID Lb. Ft Btu. Lb 
Acet ene be! 
Amm 2 424 
Argot ; as 0 
‘ MS 
Te 


4 
‘ 


COWwOENSOR 


TeROTT.eE HY OROCARBON 
VALVE aosoretr 


Figure 2. A double column used in the production of high purity liquid 
oxygen and liquid nitrogen 


2000 psi. Methane, ethane, propane, and ethylene are 300 
to 600 times as dense in the form of liquid as they are 
as gases at atmospheric pressure, As an example, a liquid- 
oxygen semitrailer weighing 36,000 pounds full will hold 
25.000 pounds of liqued oxygen at low pressure, whereas 
a tube trailer weighing the same amount full will hold 
only 4500 pounds of high-pressure oxygen gas. Commer- 
cial transportation of liquefied natural gas, liquid oxygen, 
and other cold liquefied products by truck, rail, and barge 
has been demonstrated to be completely practical and 
to result, in most cases, in large reduction in transporta- 


tion costs 


Air Separation 


Some of the factors involved in the low-temperature 
separation of air will be outlined in this article so as to 
delineate the variables affecting the selection of equipment 
in low-temperature processing, Since air separation ts the 
oldest and most highly developed of the low-temperature 
processes, it is of particular interest, and much of the 
following discussion presented with respect to air cycles 
is applicable also to other low temperature processes 

Pressure — The operating pressure to be selected for 
an air cycle depends upon such factors as the intended 
conditions of use of the separated components, whether 
they are to be withdrawn in the liquid or gaseous state, 
the cost of power, and the desired relationship between 
capital investment and operating cost. Where some of the 
product is withdrawn as liquid, utilization of a high 
pressure cycle (up to 3000 psi), making use of reciprocat- 
ing machinery for compression, will result in lower power 
consumption and simpler control of the fractionating proc- 
ess. For smaller plants, depending on Joule-Thomson ex 
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Figure 3. Flow diagram of the system used to prepare ammonia syn 
thesis gas from refinery gos 


pansion exclusively for the production of liquid, a high 
On the other hand, for the 
production of gases at low pressures, high pressures are 


pressure cycle is mandatory 


not required, and a low-pressure cycle will prove adequate 


Power—While the power required during startup is 
high, once the components of the plant have been cooled 
down and equilibrium conditions have been reached, en 
ergy is required only to compensate for the irreversibili 
These effects include heat leak into the 
cold elements of the system, energy used in the fractionat 


ties in the system 
ing steps, draw-off of a component in liquid form, and 
difference in temperatures and pressures between the enter 
ing and leaving gas streams. Over-all power requirements 
vary considerably with the design of the system and end 
product streams; range from a 


uses of the power may 


minimum of 450 hp-hours per ton for low-pressure gas 
eous oxygen, to as high as 1800 hp-hours per ton for 


liquid oxveen from a low pressure evcle 


Methods 


ind liquefaction are the following: (1) heat interchange 


The basic techniques for providing cooling 


(free expansion at low 
Joule 


Thomson cooling and isentropi expansion in an expan 


and Joule Thomson expansion 


temperature), (2) heat 


interchange with both 
sion envine, { >) auxiliary rie’ hanical refrigeration at a 
relatively high temperature (~-40 F. is typical) with 
either of the above systems to improve startup and reduce 
the head pressure, (4) auxiliary low-temperature cooling 
with either nitrogen or helium, depending on the applica 
tion, and (5 cascade refrigeration” using a series of 
refrigerants to attain subsequent liquefaction of a lower 
boiling refrigerant 

removed from the ai 


carbon dioxide. and 


The major contaminants to be 
feed stream are water vapor, oil 
hydrocarbons. The basic techniques in use for removing 
impurities from the air stream are reversing or regenera 
tive heat-exchangers. solid adsorbents, caustic wash, and 
removal of CO, by low-temperature freezeout. In reversing 
heat-exchangers, while the compressed air is being cooled 
water vapor, oil and carbon dioxide are condensed from 
the air and deposited as solids on the heat-exchanger sur 


face lo remove the deposits the flow is reversed, low 


pressure waste gas flowing overt and removing them while 


transferring heat from the feed gas which is flowing 


through an adjacent passage. Reversing heat-exchangers 
are normally used only in low-pressure cycles, since large 


gas losses would be incurred when switching passage he 
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Figure 4. Process for liquefaction of natural gas. A 1500-cubic-feot 
liquid storage tank holds as much natural gas as a million-cubic-foot 
gas holder 


tween high and low pressure gas at short intervals in high 
is by batch storage in a metal packing or pebbles, the gas 
streams in most cases not coming into direct thermal con 
tact, 

The separation of air into its components takes place 
in a rectification column which does not differ materially 
in principle from those used at elevated temperatures. 
although the materials of construction must be resistant 
to low temperatures. The selection of the distillation tower 
for an air plant depends on such factors as the type of 
ye le used, the product desired, head-spac ec available. oper 
iting versus capital costs, et 


Equipment If a single column is used, the high 
pressure air feed is partially condensed in the reboiler by 
vaporizing oxygen and is then introduced at the top of 
the tower after expansion through an expansion valve 
Oxygen, either liquid or gas, is withdrawn from the bot 
tom of the column, and impure nitrogen gas off the top 
Recovery from a single tower is considerably lower than 
from other more advanced designs, but initial cost may 
be kept to a minimum with this type. An additional ad 
vantage of a single tower is the simplicity of operation; 
but, on the other hand, pure nitrogen cannot be produced 
without an auxiliary refrigeration cycle to condense the 
rellux 

In a double or compound tower a high-pressure section 
In the high-pressure section, 
reflux stream for the low 


is added below the reboiler 
a relatively 
pressure section is produced by condensing the nitrogen 


pure nitrogen 


at high pressure with liquid oxygen boiling in the low 
pressure section. The liquid oxygen feed to the upper 
(low-pressure) column is taken from the bottom of the 
(high-pressure) column. With higher head pres 
sures, a reboiler-condenser is used in the bottom of the 


lower 


high pressure tower, and the liquid from this condense is 
introduced at about the middle of the lower column. Many 
modifications of the double column have been used, and 
with proper design it is possible to recover nearly 100 
of the oxygen input. Figure 2 shows a double column 

If an expansion engine is used, the air from the ex 
pander may either pass through the condenser, or it can 
be added to the upper column as a saturated vapor, bring 
ing the air feed and reflux for the column into balance 
and resulting in a greater yield of oxygen with a decrease 


in power requirements 
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Expansion engines recover a much larger portion of the 
energy of the gas by allowing it to do work than can be 
recovered by Joule-Thomson expansion alone. The use of 
expansion engines decreases start-up time, lowers power 
requirements, and is particularly desirable in liquid oxy- 
gen plants, where a refrigeration load much higher than 
in gas plants is imposed. Adiabatic efficiencies of up to 
80 percent are being obtained in present day low-tem- 
perature expanders. 

When the desired output of the system is gas at high 
pressure, use may be made of the high density of the 
liquid by pumping it back through the heat exchangers 
at high pressure. The liquid is vaporized in the heat ex- 
changers and emerges from the system at the desired deliv- 
ery pressure. The principal advantage of this system is that 
the product is essentially oil and water free after the com- 
pression. Also, the bulky gas compressor, with its high 
maintenance and power costs is eliminated. 


Purification of Refinery Streams 


An important process involving the separation and puri- 
fication of refinery gas streams is the preparation of hy- 
drogen for ammonia synthesis gas. Carbon dioxide and 
hydrogen sulfide are removed from a hydrogen-rich refinery 
gas stream of about 90 percent purity by caustic serub- 
bing. The stream is then cooled by heat exchange and ex- 
ternal refrigeration with most of the heavier hydrocarbon 
fractions being removed in step-wise phase separators, The 
remaining methane and carbon monoxide impurities are 
removed by absorption in a nitrogen-wash column. In this 
final purification step, the cooled hydrogen stream is fed 
into the bottom of the column, and subcooled liquid nitro- 
gen reflux is introduced at the top. The liquid-nitrogen 
bottom product off the column contains the carbon monox 
ide impurity, while a pure hydrogen-nitrogen gas mixture, 
containing less than .OOL pereent CO and practically no 
trace of the other impurities, leaves the top and is subse- 
quently combined with additional nitrogen in the right 
proportions to make up the NH, synthesis gas. External 
refrigeration can be supplied either by a closed nitrogen 
refrigeration cycle or by cascade. In this process, nitro 
gen provides all of the extreme low-temperature refrigera 
tion, scrubs the carbon monoxide from the hydrogen, and 
is introduced into the effluent hydrogen-nitrogen mixture 
in the correct proportion for the synthesis reaction. Figure 
} shows a typical flow chart for the preparation of am 
monia synthesis gas from refinery gas. 

The problem of hydrogen production from coke-oven gas 
by partial condensation at low temperatures is similar to 
the above process except for the complex purification 
steps whic h are needed to remove ac id Pases and other im 
purities contained in the feed gas before the low tempera 
ture processing is carried out 

The separation of olefins from cracked gas may be ac 
complished at low or high temperatures; the low-tempera 
ture approach appears to be more economical in most 
cases. The low-temperature cycle for the separation and 
purification of ethylene from cracked gas involves an in 
teresting approach to refrigeration. Three steps are nor 
mally used to purify the ethylene product. These are 
demethanization, deethasization, and final ethylene puri 
fication. In the first step methane and lighter components 
are removed in a reboiled absorber using the deethanizer 
bottoms as reflux after refrigeration with propane. An 
ethane-ethylene cut from the absorber bottoms is separated 
as the overhead product from the deethanizer fractionator 
ind fed into the ethylene purification column. The 95 pet 
cent-purity ethylene produced as the overhead from = the 


ethylene fractionator is divided into a finished ethylene 


product stream and a reflux stream which is recompressed 
and condensed with propane prior to its reintroduction as 
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Figure 5. View of a tonnage oxygen-nitrogen generator used in a plant 
to provide oxygen for partial oxidation of natural gas and nitrogen for 
cooling, scrubbing and blending into the ammonia synthesis system 


reflux into the top of the ethylene purification column. 

The production of dewaxed oils, benzene, toluene, and 
xylenes are additional examples of low-temperature proc 
essing applied to refinery streams. 

Natural Gas Processes 

Because of the large distances from source to point of 
consumption, and because of daily and seasonal variations 
in load, the most economical use of natural gas as an in- 
dustrial and domestic gas has not been realized. The ad 
vantages of storing and transporting natural gas as a 


liquid are apparent because of the greater density and 
Transportation of lique 


lower storage pressure required 
fied natural gas by barges and storage as a liquid have 
attractive features in enabling peak load periods to be 
covered, or, alternatively, the gas could be shipped by pipe 
line and liquefied into large storage containers near indus 
trial centers. A 1.5 Mef liquid storage tank would hold 
about as much natural gas as a | Mmef gas holder. The 
cycle historically used for liquefaction of natural gas in 
volves case ade cooling by closed ammonia and ethylene 
cycles, the liquefaction taking place in a phase separator 
after expansion. The gas phase is warmed hy heat ex 


recycled, This process is 


change, 
shown in Figure 4. 
Components which may be separated from a natural gas 


stream at low temperatures include helium (by condensa 


rec ompressed, and 


tion of the stream), nitrogen (by partial condensation or 
partial condensation and fractionation), and ethane and 
heaviers (by absorption or by condensation and fractiona 
tron) 

Ethane may be 
tion, by low-temperature absorption, or by refrigeration 
with condensation and fractionation, the most favorable 
process heing determined by the economies of the situa 
tion and being chiefly affected by the components of the 
and the cost of fuel. The two 


removed hy high temperature absorp 


feed stream, its pressure 
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Applying Low Temperature Processing . . 
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Figure 6. A standard cycle used commercially to produce argon 


low-temperature approaches are the more economical solu 
tions to the problem 

In the preparation of ammonia synthesis gas from nat 
ural gas, the hydrogen is obtained by partial oxidation 
Removal of heavy hydrocarbons by condensation may be 
necessary before the stream is scrubbed with liquid nitro 
gen. Figure 5 shows a tonnage oxygen-nitrogen generator 
used in a plant to provide oxygen for partial oxidation of 
natural vas and nitrogen for cooling, scrubbing. and 
blending of the hydrogen-nitrogen mixture for ammonia 
synthesis 

Another important low temperature process ts the re 
moval of helium from natural gas. The cycle details vary 
with the make-up and conditions of the gas stream, but a 
typical process used by the Bureau of Mines indicates the 
general principles involved. Natural gas at 600 psi is fed 
through a heat exchanger, then expanded into a crude 
helium separator at 200-300 psi. No rectification is re 
quired because of the difference in the boiling points olf 
the nitrogen and helium. A crude gas of about 60 percent 
helium and 1 pereent nitrogen ts produced in the separator 
and a second separation at 2700 psi after recompression 
and recooling with liquid nitrogen yields helium of 98.5 
percent purity Some of the nitrogen produced is used as 
make-up in a closed nitrogen refrigeration cycle, the re 
frigeration being produced by heat exchange and external 
work in an expansion engine Further 
achieved by low temperature adsorption in activated char 
coal An additional refinement involves the removal of 


puriheation ts 


excess nitrogen from the natural gas to increase its heating 


value for long-distance delivery in pipe lines 


Summation 
The above general discussion has only touched on the 
many possibilities in low-temperature processing. No men 
tion has been made of special low-temperature liquids 
which may have future importance for industrial or mili 


tary use suc h as fluorine, hydrogen. ozone, and deuterium 
Low temperature processes for the generation of argon. 
neon, krypton, and xenon, have been developed ; ine reased 
use of these gases may be expected in the future. Figure 6 
shows a standard cycle for the separation of argon which 
is in use in several plants in this country 

Other low-temperature applications of possible future 
interest include the assembly of machine parts by shrink 
age, the stabilization of steel and other metals, the season 
ing of metal equipment, the processing and storage of 
medical supplies, processes making use of electric and 
magnetic low-temperature phenomena (magnetic shielding 
condenser applications, magnetic memories), and the stor 
age of explosive materials at low temperatures. It may b« 
expected that additional applications of low-temperature 
technology will be continuously developed as the results of 
laboratory research become available to industry 

With the highly developed apparatus and engineering 
experience developed in the last decade, low temperature 
processes now open new profit possibilities for industry 
They make it possible to recover valuable products previ 
ously neglected or wasted, and in many cases to widen 


profit’ margins when used in place of other recovery 


methods 


lo summarize. 
essing are the reclaiming of fractions which are currently 
lost as by products of othe processes, the ability of low 


the advantages of low temperature proc 


temperature processing to prepare higher purity products 
from gas mixtures than are currently prepared with other 
recovery methods, and the potential of entirely new separa- 
tions by means of low-temperature processing. Wherever 
products of a gas stream are wasted by conventional tech 
niques, or where high purity is required, or where trans 
portation in the gaseous state is a major element of cost. 
process engineers would do well to examine the potential 
ties of low-temperature approaches to the problem. 
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Figure 1. Houdry dehydrogenation process for olefin and dioletin production. Butane can be converted to butadiene in one step by this process 


Economics of Houdry Dehydrogenation 


Here are dollars-and-cents values for butene and butadiene production using 


this process. 


G. F. Hornaday, 


,eIlor 


THE SYNTHETIC RUBBER industry today as far as 
production facilities for GRS and Butyl rubbers are con 
cerned is about the same as it was at the end of World War 
Il. There have been increases in the capacities of individ 
ual units by eliminating “bottlenecks” and imp-ovements 
have been made in the quality of the products. However, 
new facilities have not been constructed 

Appointment of the Rubber Facilities Disposal Com 
mission which is actively negotiating for the sale of the 
government-owned synthetic rubber facilities to private in 
dustry has revived considerable interest in the cost of pro 
ducing synthetic rubber and the raw materials required for 
producing it These materials include butadiene and bu 
tenes. Most of the plants are dependent upon normal bu- 
tenes supplied by refiners. These materials may not be 
available to the purchasers of the government plants 

Unsaturated light hydrocarbons are also required by 
various petroleum and chemical companies for the produc 
tion of high octane aviation and motor gasoline compo 
nents and chemicals. There is every indication that the 
demand for these materials will continue to increase be 
cause of their suitability for the production of higher mo 
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lecular weight pure hydrocarbons for specify Purposes The 
predicted increase in the use of synthetic rubber which rep 
resents a large tonnage will add materially to the require 
ment. 

At the present time most of the unsaturated light hydro 
carbons are obtained as a by-product from cracking proe 
esses. This is a relatively cheap source for the material if 
a high degree of purity is not required. The disadvantages 
when a pure unsaturated material is required are that the 
purification is expensive and complicated and the supply 
from a single installation may be rather small in terms of 
the total requirement thereby requiring additional expendi 
tures for gathering and transportation. A refinery Cy frac 
tion for example, will contain a mixture of isobutane, iso 
butene, normal butane. butene-1l. cis butene-2, trans 
butene-2 and in some instances a small amount of buta 
diene. The separation by straight distillation is practically 
impossible because of the small differences in boiling 
points. 

One possible means of obtaining relatively pure unsat 
urated hydrocarbons is by the dehydrogenation of the cor 
responding saturated hydrocarbon This is a relatively 
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Figure 2. Typical timing cycle for a seven reactor system. Three 
actors are on-stream of any one time 
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BUTADIENE CAPACITY—THOUSAND TONS YR 


The effect of selling price and plant capacity on rate 
return of investment 


Figure 3 


simple operation Large quantities of the raw materials 
ean be obtained at a reasonable priee 

The Houdry dehydrogenation process which has been 
in commercial operation for about ten years was developed 
for the purpose ol producing olefins or diolefins from rel 
itively pure C, hydrocarbons 

Phe Houdry dehydrogenation process is acye lie adiabatic 
fixed bed process 
that the heat re quired for the endothermic heat or reaction 
is substantially equivalent to the exothermic heat of com 


Phe operating conditions are so chosen 


bustion of the coke ce posit during the regeneration ye riod 
Differences between these heat quantities can he compen 
sated for by the adjustment of the hydrocarbon feed o1 
regeneration air temperature 

The on-stream periods are very short, between 7 and 15 
minutes, By this means the variation during 


the evele is usually less than 50 | 


temperature 
providing for the opti 
mum range of temperature neces ary to insure high con 
versions. The total coke deposit don the catalyst is thereby 
limited to a low value, insuring high catalyst activity 
throughout the cycle 


Motor operated valves controlled by a cycle timer are 
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used to change the various operations, thereby minimizing 
the amount of operating labor required. 

For continuous operation a minimum of three reactors 
is required. In the operation one reactor is on-stream, one 
reactor is being regenerated and the third reactor is re- 
quired to provide time for valve changing and purging 
operations before and after the on-stream period. If addi- 
tional capacity is desired, a five reactor system can be em 
ployed. In this system two reactors are on-stream, two 
reactors are being regenerated and one reactor is under- 
going the valve changing and purging operation. A seven 
reactor system with three reactors on-stream and three re- 
actors on regeneration appears to be the maximum num- 
ber of reactors in a single unit. Sufficient time is not avail 
able for purging and valve changing in a single reactor 
without increasing the cycle time if a nine reactor system 
is utilized. A simplified flow sheet is shown in Figure | 
and a typical time cycle is shown in Figure 2. 


The major process conditions are as follows: 


Type of Operation Olefins Diolefins 


Average Temperature, F 1125 1125 
Pressure 10 psig 6 in. Hg. Abs 


Space Rate, V/V/Hr 1-1.5 1-1.5 


On-stream Period, Mir 8-10 8-10 


The Process was described in more detail in the Petro 
LeUM REFINER, September, 1953 
TABLE 1 
Effect of Capacity on Butadiene Manufacturing Cost 


Capacity, Ton/Year 26.500 50,000 75,000 190.000 





$9,000,000 | $14,000,000 | $18,000,000 | $22,700,000 


Cost, Cent Lh. Butadiene 
Amortization 10 vest ment 
Ins. and Taxes 3°), Investment 
Maintenance 6°) Investment 
General Plant Overhead 


Gal 
Rutadiene Manufacturing Cost 
Effect of Butane Cost on Butadiene 

Butane 4.5 ¢ t Ga 


TABLE 2 


Effect of Capacity on Earnings 


Butane 5.5¢/Gal 
Butadiene 16.0c Lb 


75.000 190.000 


Capacity, Tons Year 26,500 50,000 


I me.* Dollars Year $i24 
200,000 
200,000 


7,000,000 ! 5 $15,520,000 
200.000 200.000 200,000 
200,000 200,000 


Corporate Overhead 


Research and Sales Lxpe 200,000 


fore Taxes 2.843,600 6,600,000 10,835,000 15,120,000 


Taxes 52 Percent 1.478.472 3,432,000 5.424.900 7,882,400 

Net After Taxes 1,344,928 168.000 5.200, 800 7.257.000 
Pa t Time Before Taxes 4.17 Year 2.12 Year 172 Year 150 Year 
Payout Time After Taxes 6.59 Year 442 Year 58 Year 6.13 Vear 


veetment After Taxes 16.17 2 zi $1 
Assume 15.17 Percent Return an 
Investment After Taxes Required 
Net After Taxes ! 
Net Before Taxes 2.843.000 RTS 370 
Miscellaneous 100,000 10). 000 
Income 3,243,000 6,278,370 
hoo $82 


4.028 2.123 2 891 420 


Butadiene Selling Price, Cent/Lt 


Note:— Working Cantal Not I ded 
"F me Is Sales Price Minus Manufacturing 
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Figure 4. Battery of reactors (left), quench tower (center), knockout drum (right), and part of compressor section (far right), Houdry Dehydrogena 
tion unit, Standard Oil Company of California p!ant at El Segundo 


Cost of Producing Butadiene—To illustrate the 
economics of producing butadiene from normal butane, 
studies are presented for cases involving the production of 
26,500-100,000 tons per year of butadiene using the 
Houdry dehydrogenation process. As shown in Table | the 
manufacturing cost of butadiene is 9.88 cents pet pound 
if normal butane is available at 5.5 cents per gallon when 
producing 26,500 tons per year. If the capacity of the plant 
is 79 000 tons per year the manufacturing cost of buta 
diene is 8.51 cents per pound For these studies the amorti 
zation charges are 10 percent, insurance and taxes 3 per- 
cent, and maintenance 6 percent per year based on the in 
vesiment. 

In order to determine the profitability of the process, 
economic studies are presented to show the return on the 
investment for various sized plants. In this study corporate 
overhead, and research and sales expenses are estimated at 
$100.000 per year and income taxes at 52 percent. Interest 
on the investment and operating capital are not included 
in this study. 

According to information presented in Table 2 if buta 
diene is sold at 16 cents per pound and the butane feed costs 
5.5 cents per gallon, a 26,500 tons per year unit will yield 


) 


approximately 15.2 percent return on the investment after 


taxes and amortization while a 75,000 tons per year buta 
diene unit will yield approximately 28 percent return on 
the same basis. 

If the cost of butadiene is varied on the various units in 
order to obtain a 15 percent return on investment alter 
taxes and amortization the selling price of butadiene pro 
duced in the 26,500 ton per year unit is approximately 15.9 
cents per pound and is 12.7 cents per pound for the 75 
OO0 ton per year unit. The effect ot selling price on return 


on investment is presented in Figure 3. 


Production of Butenes——To illustrate the application 
of the Houdry dehydrogenation process for the production 
of butenes, studies are presented for four situations which 
REEINER 
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involve the production of butenes by dehydrogenating nor 
mal butane. All cases assume approximately the same size 
Houdry dehydrogenation unit. 


Production of 92,500 tons pet of butenes and 
of butadiene 
oduction of 92.500 tor , vei ft butenes and 
ear of butad: 
Production of 76,8 ol I ar of butenes and 


s per year ot butachene 


Production ot 
per year of butadienc 


30146 1 ) vear of buten und 


In Case I the assumption is made that the butene frac 
tion is to be used for alkylation or for purposes where the 
presence of a small amount of butadiene is harmful; con 
sequently equipment is provided to destroy the butadiene 
by passing the effluent through clay catalyst at selected 
Other 
such as the selective hydrogenation of butadiene to butene 
The dehydrogenation to produce butenes is conducted at a 


conditions more useful methods may be adopted 


pressure of 5-10 psig in order to minimize butadiene pro 
duction. 
In Cases 
be used in existing government plants as feed stocks to the 
butadiene units and that facilities are available in the ex 
isting government plants to perform the following opera 
tions: The C, effluent from the Houdry unit is charged to 


‘IT and III it is assumed that the butenes are to 


an extractive distillation unit to separate the butadiene 
butene stream from the normal butane; the butadiene 
butene stream is then charged to existing butadiene purih 
cation equipment and the butenes are available for further 
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dehydrogenation or alkylation; and the normal butane 
from the extractive distillation unit is reeveled to the 
Houdry dehydrogenation unit 

In Case IV it is assumed that the existing facilities in 
clude a butene-1 tower. The C, effluent from the Houdry 
unit is charged to this butene-| tower to obtain an overhead 
stream containing the butadiene and butene-| as well as 
some normal butane and a normal butane-butene-2 stream 
as a bottoms fraction. The overhead stream containing a 
high percentage of butadiene passes to the butadiene ex 
traction to separate the butadiene from the butene-1. The 
hutene-| stream is available for further dehydrogenation 
or alkylation. The normal butane-butene-2 stream is re 
cycled in the Houdry dehydrogenation unit 

In Case IV if pure butenes are not required and the 
butenes are to be used for alkylation, an alternate process 
ing scheme is to charge the depropanized (., fraction, con 
taining approximately 39.6 percent butenes, 50.1 percent 
normal butane, and 10.3 percent butadiene, to the buta 
diene purification unit to remove the butadiene. The re 
maining C, fraction consists of approximately 41 percent 
butene and 56 percent normal butane. Approximately one 
third of this stream. which contains the desired net butene 
production, is then charged to the alkylation unit. The nor- 
mal butane in this stream is recovered in a deisobutanizer 
in the alkylation unit and returned to the Houdry unit with 
the butane-butene stream which by-passed the alkylation 
unit 

In these 
separation of the various C, fractions are not included as 


studies the equipment and operating costs of 


it is assumed that the facilities are now available and that 
the operating costs would be essentially the same as at pres 
ent for the same operation. A value of & cents per pound 
has been assigned uniformly to the unpurified butadiene 
as there would be an additional charge of about 2 cents 
per pound for butadiene purification, The effect of in 
creased butadiene concentration on this value has not been 
considered 

The results of these studies indicate that for the present 
price structures, butenes can be produced at the lowest cost 
when butadiene is produced simultaneously. The net cost of 
butenes decreases as the quantity of butadiene is increased 
The net manufacturing cost of butenes is 16.05 cents per 
gallon (Case 1) when no butadiene is produced and 9.77 
cents per gallon (Case IV) when a relatively large quantity 
However, it should be empha 


TABLE 3 
Cost of Producing Butenes 


of butadiene is produced 


! i! IV 
Prod y tone , ‘ moo 7 M0 7 4? ww 14 
Product } ulie U 5.) ar 3.073 
lnvestment $4,000,000 $5,510,000 $4, 200,000 $6, 200,000 
Cost of Butenes, Ceat Gallen 
i charges lucing Amor 
Insurance, Taxes, Ma 
Genere! Plant Overhead 
wand Utilitws 
Butane Feed 
Catalyst and | 


Total 
(vedit for Unpur d Butad 
sot tLe 


Net Hutenes Coat, Cent Gall 
Eflect of Butane Cost on Butenes 
Cost 
Butane, Cent Gallon 
545 nos 
40 S245 
4 445 
60 " 
4 12 56 
12.06 


Neote:—Investment and Operating Costs for (4 Separation Not Included 
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sized that this comparison applies only when facilities are 
available for butadiene recovery and when a market is 
available for the various quantities of butadiene. It would 
not be economical to construct and operate new butadiene 
facilities for as low as 5900 tons per year of butadiene. A 
breakdown of the costs is given in Table 3. 


Cost of Producing Isobutene—TIsobutene supplies are 
now becoming of increasing importance as the demand for 
butyl rubber increases. The main source of isobutene is the 
C, fraction from catalytic units. The catalytic cracking 
facilities associated with refineries processing about 250,- 
000 barrels per day of crude are necessary to supply isobu 
tene for a 40,000 tons per year butyl plant. Since there are 
very few refineries of this size, the logical source for the 
production of additional isobutene is the dehydrogenation 
of isobutane. A study of dehydrogenation for this purpose, 
presented in Table 4, indicates that the manufacturing cost 
of producing 50,000 tons per year of isobutene is approxi 
mately 21.88 cents per gallon if isobutane is available at 
7.0 cents per gallon. A one cent per gallon change in the 
price of isobutane changes the price of isobutene approxi- 
mately 1.4 cents per gallon. The costs include the cost of 
purification by extractive distillation. This study assumes 
the fresh feed stock is 99 percent isobutane. If a high purity 
stock is available extractive distillation appears to be satis 
factory for the purification. 

Summary — Dehydrogenation of saturated paraffins 
offers excellent economical possibilities for meeting the 
demand for increased production of olefins and diolefins 
The process is well demonstrated commercially, is simple 
to operate and can easily be designed with sufficient flexi 
bility to permit various types of operation +H 
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TABLE 4 
Cost of Producing Isobutene 


50,000 Ton/Year Isobutene 
54,800 Gallon/CD 
$4,437,500 


Production 


Investment 
Cent/Gallon 


Cost, Cent/Gallon Isobutene Isobutene 





Amortization 10 Percent 
Insurance and Taxes 3 Percent 
Maintenance 5 Percent 


(seneral Plant Overhead 


Labor and Supervision 
Utilities 
Chemicals and Catalyst 
Roy iltie 


Isobutene Feed 7.0 Cent / Gallon 


Isobutene Manufacturing Cost 
Effect of Isobutane Cost 
Isobutane, Cent /Gallon 

5) 
it 
é t) 


St) 


TABLE 5 
Utility Prices 


Power $0.01 per kwh 
Cooling Water 0.02 per M Gallon 
Steam 0.25 per M Pound 
Fuel 0.15 per M B.t.u 
Boiler Feed Water 0.10 per M Gallon 
Quench Oil 0.10 per Gallon 
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Pounds Carbon Black/IOO Pounds Rubber 
Carbon Black Production -Millions Of Pounds 


From Liquid Hydrocarbons 


























1948 1950 1952 
Year 


1940 
Year 
Figure 1. Curve reflects the increased use of carbon black in rubber Figure 2. Breakdown according to raw material source shows the trend 


Note tremendous increase in the 1943 ratio when synthetic rubber to use of liquid hydrocarbons as feedstock. During the last ten years 
called for additional carbon black loading production from natural gos has remained relatively constant. 


From Hydrocarbons to Carbon Black 


Rising prices of natural gas have brought about an increased usage of heavier 


hydrocarbons for feedstock. 


Dale M. Strasser, 
Continental Carbon Company 
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IN THE FARLY DAYS of the industry, carbon black nomenal. Production increased from almost zero in 1943 
was used principally as a pigment in paints and inks. to 674 million pounds in 1953. At the same time the use 
1910 in England, it was discovered that of natural gas is declining. These relationships are shown 
in Figure 2. The growth of the oil black process stems 
primarily from the demand for these blacks in synthetic 
rubber. Another factor affecting the carbon black industry 
has been the increase in feedstock costs. The cost of natu- 
has led to the tremendous increase in carbon black con- ral gas to carbon black manufacturers in the Texas Pan- 
sumption. Today approximately 94 percent of the carbon handle increased almost five-fold from 1942 to 1952. 
black used in the United States is compounded into Liquid hydrocarbons have shown greater stability, just 
about doubling in price over the same period. 

Carbon black consists of extremely fine particles rang- 


However, about 
carbon black greatly improved the physical properties of 
rubber. It is this rubber reinforcement characteristic of 
carbon black—its ability to increase abrasion resistance, 
toughness and tensile properties of rubber products-—that 


rubber goods 

Production patterns, Table 1, show a ten-fold increase 
since 1925. The recent Paley Commission Report has ing in diameter from about 10 to 150 millimicrons and 
estimated that carbon black production will more than roughly spherical in shape. The particles are composed of 
double by 1975. Of interest is the ratio of carbon black crystallites, similar to graphite, but smaller and less regu- 
consumption to rubber consumption as shown in Figure 1. larly oriented, The electron microscope indicates that the 
The increase in this ratio that took place in 1945 reflects channel blacks and some of the gas furnace blacks are 
the need for higher carbon black loadings in synthetic regularly rounded agglomerates while some of the high 
rubber compounds. The growth of oil blacks, i.e. carbon structure oil blacks show a more chain-like structure. 
black produced from liquid hydrocarbons, has been phe- Electron micrographs at 100,000 diameters magnification 
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SRF BLACK 
(GAS FURNACE BLACK) 


on woe Aves Reat UNITE 


pam MOD AML 4 IMIGAOME 


HAF BLACK 
(O/L. FURNACE BLACK) 


OR (000 AM@STROM UNITE 


are shown in Figure 4, which compare EPC (a rubber 
grade channel black), SRE (a relatively large particle 
size gas furnace black) and HAI 
furnace black) 

Carbon blacks are manufactured today by three basi 
processes thermal and furnace. The furnace 
process may be further subdivided into gas furnace and 


(a high structure oil 


channel! 
oil furnace, depending upon the basic feedstoc k used 


Channel Process The production of channel black 
has decreased about one-third in the last five years. Al- 
though it no longer dominates carbon black manufacture. 
it is currently producing at a healthy rate of about 454 
million pounds per year. 

A schematic flow diagram of the channel process is 
shown in Figure 4. A typical channel plant may cover 
many acres and include several hundred burner houses, 
each approximately 150 feet long, 12 feet wide and 9 feet 
high. Ten parallel steel channels mounted as a unit on 
tracks run almost the entire length of the house. A fixed 
hopper extends across and underneath the channels at 
about six foot intervals. Two to four inches below each 
channel and parallel to it runs a gas burner pipe. Each 
burner pipe carries small lava tips spaced at four to six 
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Figure 3. Above and at left are three electron micrographs at 100,000 
diameters magnification of particles of several different types of carbon 
black 


OA 000 ANGSTROM PUTS 


inches through which the gas flows. Each house may con- 
tain as many as 2880 burner tips. Gas rates are on the 
order of 40 to 60 sef per day per burner tip. The gas 
issuing from each tip forms a luminous flame, fan shaped 
and at right angles to the length of the channel. The flame 
impinges on the underside of the relatively cool surface 
of the channel. The black deposited on the channels is 
continuously removed by scrapers and falls into a hopper 
as the channels move slowly back and forth. Combustion 
air is controlled by natural draft openings in the top and 
hottom of each house. Draft control is visual and depend- 
ent upon the skill of the operators. A large excess of air 
holds the temperature of the house below 1000 F. How- 
ever, this large excess of air does not completely burn 
the natural gas because the combustion time from the 
gas tip to the channel is very short and mixing of air and 
gas in this interval does not occur 


TABLE 1 


United States Carbon Black Statistics 
(Millions of Pounds) 


Domestic 
Consumption 


Total US 
Production 
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Process 
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Figure 4. Flow diagram of channel black process. Current production of channel black is estimated at 454 million pounds 


Screw conveyors, running the length of each house take 
the black from the hoppers. Additional serew conveyors 
pick the black up from the various houses and convey it 
to the processing area where an air separator removes 
particles of grit (very small quantities of hard calcined 
carbon). The fluffy black is lightly tossed about by a 
slowly rotating agitator. This allows the grit to settle out 
while the fluffy black is removed by a current of air. The 
fluffy black is further processed through a high speed 
hammer mill to render any remaining grit particles ex- 
tremely fine. The black then passes to the pelletizing step 
which will be described later. 

The yield of carbon black from natural gas depends to 
a large extent on the carbon content of the natural gas. 
Yields for rubber grade blacks produced by the channel 
process are on the order of 2.0 pounds per mscf. This 
represents a carbon conversion efficiency on the order of 
five percent of theoretical. Such operating variables as the 
size and type of the burner tips, gas rates, distance from 
the burner tip to the channel and climatic conditions all 
affect yield and quality. 

Channel blacks are subjected to an oxidizing atmosphere 
at an elevated temperature while they remain on the 
channels in the burner house. Consequently channel blacks 
have an acid pH and analyze about 95 percent carbon, 
the balance being oxygen and hydrogen combined as 
surface complexes. 

Most color grade blacks are produced by the channel 
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process or other similar impingment processes. Yields are 
generally much lower in order to obtain the desired quality. 


Thermal Blacks— The manufacture of thermal blacks 
amount to about 6.5 percent of the total carbon black 
production. They are produced in a cyclic process as 
illustrated in Figure 5. Natural gas is brought into con- 
tact with checkerwork refractory in a furnace which was 
previously heated to 2400-2600 F. by the complete com- 
bustion of an air-gas mixture. The heated refractory de- 
composes the natural gas to carbon and hydrogen. The 
cracked gases with the entrained carbon pass from the 
furnace and are cooled by a water spray. The carbon black 
is separated from the gases in a bag filter. Thermal blacks 
are not pelletized since their high density and relative free- 
dom from dusting makes this step unnecessary. The thermal 
blacks are relatively large in particle size. The low stress 
strain in properties of rubber compounded with these 
blacks is advantageous when very high loadings are de- 
sired. 


Furnace Blacks —Furnace blacks may be further clas- 
sified as to type of feedstock. The difference between the 
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Figure 5. Flow diagram of thermal black process. Production of these 
blacks amounts to 6.5 percent of the total 


two lies primarily in the reactor used to convert the hydro 
carbon into carbon black. 

Figure 6 shows a typical cross section through a gas 
furnace reactor. Natural gas and air are introduced simul 
taneously into the furnace through a number of slot 
burners which distributes the air and gas in alternate 
paralle| layers. The velocity through the burners is rela 
tively slow so that combustion occurs at the air-gas inter 


face. This supplies the heat necessary to crack the remain- 
ing natural gas to carbon black and hydrogen. Furnace 
temperatures are about 2100-2300 F. The gases discharge 
from the furnace through a long horizontal refractory 
lined duct. Water is sprayed into the effluent stream to 
cool the gases to about 550 F. before they enter the collec- 
tion system. 

Blacks produced by the gas furnace process have a 
particle size intermediate between the channel blacks and 
the thermal blacks. They are used in tire carcasses and 
other rubber goods. The yieid of gas carbon blacks de- 
pends to a great extent on the burner and furnace design 
to obtain the desired quality. For SRF type blacks, yields 
are on the order of 10 pounds per mscf or approximately 
thirty percent of theoreticals. The yield will increase or 
decrease depending upon the carbon content of the natural 
gas. The carbon content can generally be correlated with 
the heating value of the natural pas. 

Oil blacks are generally made in a highly turbulent re 
action zone. The particle size of oil blacks can be con 
trolled over a wide range which permits the manufacture 
of a number of grades. One grade, HAF, imparts high 
resistance to abrasion in rubber stocks, hence it is used 
principally in tire treads where great abrasion resistance 
is required. 

A number of patents, involving numerous techniques of 
oil blacks manufacture, have been issued to various com- 
panies. From 50 to 60 percent of the carbon in the oil 
feedstock is converted into carbon. black by these processes. 
Carbon black yields from oil can generally be correlated 
with the aromaticity of the feedstock. 

Continental Blacks Inc. at Ponea City, Okla., has just 
completed a new plant to manufacture HAF and [SAF 
carbon blacks. This plant uses the Phillips type reactor 
under a licensing agreement. [Krejci, J. C. to Phillips 
Petroleum Company, U. S. Patent 2,564,700 (Aug. 21, 
1951).| A simplified flow diagram is presented in 


Figure 7. 
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Figure 6. Details of the furnace and the burner used in furnace black manufacture. 
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Figure 7. Flow diagram of Continental Oil Company's new plant at Ponca City, Okla 


Preheated oil is introduced into the reactor along with 
air and gas which is burned to provide the heat necessary 
to crack the oil. Air at about 4 psig is furnished by cen- 
trifugal blowers and controlled to maintain a furnace 
The oil is cracked to carbon 
producing carbon di 
Trace amounts of 


temperature of about 2500 F, 
and hydrogen with side reactions 
oxide, carbon monoxide. and water. 
acetylene and methane are also present. 
The carbon black gas mixture is cooled to about 1200 F. 
in the quench section by direct water sprays. The products 
from each reactor then pass through a long duct partially 
finned to take advantage of some air cooling. They are 
further cooled by water quench sprays to about 550 f 
in a vertical cooling tower sized for a velocity of about 
25 feet per second. 
In this plant the 
four large diameter cyclones which separates about 70 
percent of the carbon black. The gases with the remaining 
carbon black enter another cooling tower where the tem 
They then pass to the 


black laden gases enter a series of 


perature is reduced to about 270 F. 
bag filter orlon bags remove the last 
carbon black from the gas stream. 

Other collecting schemes are common in the 
Electrostatic precipitators are often used in front of the 
cyclones to agglomerate the black. This permits the 
cyclones to collect approximately 90 percent of the carbon 
black from the gas stream. The balance of the black then 
may be collected by either a bag filter or a wet collection 
system may be used, to effect essentially 100 percent col 
lection. Continental Blacks, Westlake, La., plant uses a 
wet collection system. Here the gases in which about ten 
percent of the carbon black is still entrained are washed 
in a slot scrubber. This is followed by a wet cyclone 
scrubber where the last traces of carbon black are re 


where traces of 


industry 
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moved from the gases. The carbon black water slurry is 
circulated back to the reactors where it is used to quench 
the combustion products. 

Carbon black is continuously discharged from the col- 
lection equipment by rotary valves and picked up by a 
pneumatic conveyor. Either air or flue gases, at a rate of 
50 cubic feet per pound of black and a velocity of about 
100 feet per second, may be used as the conveying medium, 
The black is collected in a smaller diameter collecting 
cyclone and discharged through a high speed hammer mill 
to break up and disperse the very small quantities of hard 
agglomerates that may be A screw conveyor carries 
ihe black to the pelletizing equipment 

The carbon black coming from the hammer mills is very 
light and fluffy, having a bulk density of 3 to 5 pounds 
per cubie foot. Pelletizing density form 
20 to 30 pounds per cubie foot, making it much easier to 


present. 


increases the 
handle and considerably less dusty 
Two types of pelletizing processes are commonly used. 
In the wet process system, shown schematically in Figure 
8. a variable speed screw conveyor takes the black from the 
surge tank and carries it to the first pass of the mixing 
box. Water is sprayed into the mixing box at this point. 
The amount of water required is determined by the ap 
pearance of the product discharging from the mixing box 
Fer oil blacks, approximately equal parts of black and 
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Figure 8. Flow diagram of the wet process pelletizing system 


The first pass consists of cylindrical tube 
A horizontal 
9 


water are mixed 
about 20 inches in diameter and 7 feet long 
shaft runs through the center of the tube. Steel pins, 
inches long and '| inch in diameter extend radially from 
the shaft, forming a double helix with a 22-degree pitch. 
The pins of each helix are spaced on 11.-ineh centers. The 
shaft, turning about 300 rpm, intimately mixes the black 
and water, balling it into pellets about 
eter. The second pass of the mixing box continues the 
action, but since the pellets are 
as a polishing section making the pellets more spheri al 
and uniform in size The second pass, which is a trough 
about 10 feet long with a 12-inch diameter bottom, con 


144 inch in diam 


already formed, it acts 


tains a shaft with 5-ineh pins forming a double helix with 
a 15 pitch angle. After the pellets ure polished in the 
second box, they drop into a rotary drying drum 5! feet 
in diameter and 51 feet long turning at 31. rpm. The 
drum rotates in a firebox. Flames playing on the under 
side of the drum heats the black while 
sucks the flue gases from the furnace through the 
This supplies more heat and sweeps the water vapor from 
the drum. The flue gases at the drum inlet are adjusted 
150 Fb. The discharge temperature of the black 
is about 350 Fk, The dried pellets are elevated to a rotary 
scalper screen. Oversize material is returned to the mixing 
boxes for reprocessing while the finished product goes lo 
storage tanks to await shipment. Wet processed black gen 
erally runs quite low in fines (1 to 2 percent through 100 
mesh) and is especially suited for bulk shipment in hopper 


cars. A system of this type can process from 15,000 to 


an exhaust fan 
drum 


to about 


10,000 pounds per day depending on the type of carbon 
black 

In the dry process system carbon black is continuously 
fed into a rotating drum. Drum dimensions vary from six 


to ten feet in diameter and from twelve to forty-eight feet 
in length. Loose black is fed into one end of the drum. It 
immediately mixes with pellets already in the drum. Con- 
tinued rolling compacts the pellets into tiny round spheres. 
rhe density of the finished product depends upon the type 
of black being processed. Within limits, the density is 
controlled by the amount of work done by the pellet mill. 
Reduced throughput, increased bed depth and higher drum 
speeds tend to increase density. This is accompanied by a 
reduction in pellet size. HAF black, dry process pelletized, 
will ship in bulk satisfactorily provided the density is 
maintained over 23 pounds per cubic foot. 

After discharging from the drum. the product is screened 
to remove fines and oversize materials. These are returned 
to the drum inlet along with varying amounts of recycle 
pellets to increase drum stability and throughput. The 
finished product is then passed over a magnetic separator 
to remove rust and metallic particles and transferred to 
large bulk storage tanks. 

The finished product can be loaded directly into bulk 
hopper cars or packed in 50-pound 3-ply kraft paper bags 
for shipment by rail or truck. Export packages are gen 
erally protected by six plies of kraft paper or packed in 
corrugated cardboard cartons. 

Quality control is an essential feature that receives 
constant attention throughout the manufacturing process. 
Carbon blacks are tested in various rubber compounds or 
ink formulations depending upon the end use. Other tests, 
such as tint, oil absorption and chloroform extract, help 
maintain constant quality. Pellets are tested for fines, 
strength and density. Recently a Carbon Black Industry 
Committee on Test Procedures has been formed to help 
standardize and improve the various testing procedures 
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and techniques. 
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Figure |. Correlating the ultimate yield with the approach to equilibrium conditions. Increasing the equilibrium conversion increases the ultimate 
yield for a given conversion per pass 


New Process Increases Ethylene Yield 


By reducing the contact time, yields of 85 percent were obtained at 60 per- 


cent conversion per pass with this process. 


J. Glenn Seay and Frank C. Fowler, 
Midwest Research Inctitute 


Kansas Cit M 


CONSUMPTION of ethylene probably 


who had predicted a great future 


THE ACTUAIT 
has astounded even those 
for this chemical intermediate. The first commercial pro 
duction of ethylene from ethane-propane mixtures occurred 
nearly 20 years ago. The ethane-propane mixture was 
cracked in tube furnaces. Today, a major part of the ethyl- 
ene is still produced in tube furnaces. The industry has 
learned how to improve the design of these furnaces so 
that maintenance is reduced and the yield of ethylene in 


cre ised 


During this 20-year interval, considerable changes have 


taken place in the availability and price of the feedstock 
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Phe current specification for ethylene is shifting toward a 
higher and higher product purity. All of these changes have 
placed more emphasis on increasing the efficiency of ethyl- 
ene units 

A recent article by Cornell, et al..‘ discusses these factors 
which have made it desirable to increase the yields of ethyl- 
ene and reduce the cost of operation. Kilpatrick, et al., 
describe the use of a pebble heater instead of a tube furnace 
for cracking ethane-propane or butane. Data from this com 
mercial unit operated by Phillips Petroleum Company are 
presented and show higher yields than the conventional 
tube furnace. Recent publications have produced a large 
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data were obtained with a steam diluent in a 
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Figure 2. A correlation of conversion per pass with contact time and temperature 
Note the short contact times for high conversion at the upper temperature levels 


amount of data from laboratory and commercial units on 
yields of ethylene from the light hydrocarbons. A cor part 
son between the commercial and laboratory data reveals 
a striking difference in contact time. Upon study of the 
laboratory data, it is apparent that the yield of ethylene at 
a given temperature is dependent largely upon contact 
time. The jaboratory data indicate that high conversions 
per pass can be accomplished at very short contact times 
(<0.02 second). Under these conditions, higher ultimate 
yields result. However, because of the difficulties in obtain 
ing these extremely short contact times, commercial units 


exceed the optimum 


Ultimate Yields Carpenter and Fowler’ obtained ex- 
perimental data on the conversion per pass of ethane to 
ethylene for a temperature range of 1500 to 1730 F., with 


contact times varying from 0.0121 to 0.225 second. These 
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2000 2200 


continuous flow system described in an earlier 
article.*? Later experiments with the same 
equipment have produced data on the ulti- 
mate yields for contact times from 0.0071 to 
0.0805 second over a temperature range of 
1530 to 1880 F. The results presented in Table 
| were obtained with a steam to ethane ratio 
of approximately 4:1 on a mole basis. 

Hepp, et al.,° proposed a correlation of the 
ultimate yield on the basis of the approach to 
equilibrium conditions. Comparison of data 
from Table 1 with Hepp’s correlation is given 
in Figure 1. Apparently the use of a steam 
diluent does not alter his correlation. In study- 
ing the correlation in Figure 1, it follows that 
an increase in the equilibrium conversion will 
increase the ultimate yield for a given conver- 
sion per pass. Increasing the temperature and 
adding a steam diluent increases the equilib- 
rium conversion and thus should increase the 
ultimate yield. 

The pebble heater offers the advantage of 
operating at a high temperature. Kilpatrick, 
et al.,’ report an ultimate yield of 71.6 per- 
cent for an ethane propane mixture. Making 
allowance for the presence of propane, the ul- 
timate yield from ethane is approximately 75 
percent. In Figure 1, an ultimate yield of 75 
percent would indicate a close approach to 
equilibrium conditions. A shorter contact time 
should improve the ultimate yield. 

Carpenter and Fowler® presented a correla- 
tion of conversion per pass with contact time 
and temperature for the ethane to ethylene 
reaction. Figure 2 is a plot of this correlation. 
It was suggested that conversion above 60 
percent would result in lowering of the ulti- 
mate yield. Conversions below 60 percent 
should give ultimate yields of 85 percent or 
higher. If a temperature of 1700 F. is selected, 
Figure 2 indicates a contact time of 0.015 
second for a 60 percent conversion. Articles*** 
describe commercial units which use contact 
times exceeding | second at 1500 F., which is 
considerably larger than 0.2 second suggested 
by Figure 2. 

An increase in the amount of side reactions 
is obtained when the contact times are too 
long. For example, the data offMepp, et al.,° 
show that the acetylene yield increases from 
1.4 percent to 7.1 percent when the contact time was 
increased from 0.022 to 0.052 second at a temperature of 
1802 F. Data in the article by Kilpatrick, et al.,’ indicate 
acetylene yields of 6.5 to 15.0 percent. Since acetylene pre- 
sents a removal problem if high purity ethylene is the ob- 
ject, long contact times should be avoided for this reason. 

TABLE 1 
Effect of Temperature and Contact Time on Ultimate Yields 
% Reacted 


as & of 
Equilibrium Collk 


Ultimate 
Contact Conversion Yield 
Time, Sec per Pass 





0.0278 14.8 8O.4 
0.0805 60.2 5 76.5 
o.orol ‘| 84.4 
00270 : 2 86.0 
ooo7t 92.0 
00278 920 
0.0056 ‘7 a7 84.0 
0.0202 xt 87.8 
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Commercial Unit Design—As- 
suming that an ethane stream is used 
for the feedstock, an ethylene unit at 
present should possess the following 
characteristics: 

High conversion per pass 
High ultimate yield 

Low acetylene content 
Low maintenance 

Long on-stream cycles 


When considering these characteris- 
tics, it is understandable why the 
pebble heater has been explored by 
many as a possible answer to increased 
efficiency in ethylene production. How- 
ever. as normally employed, the pebble 
heater has difficulty in obtaining short 
contact times which will take advan- 
tage of the high temperature operation. 
Another major problem mentioned by 
Kilpatrick, et al.,’ is the deposition of 
carbon on the pebbles, which requires 
a periodic burn-out. Earlier troubles 
with pebble consumption have been 
overcome. 

With these thoughts in mind. it is 
interesting to consider the use of a 
pebble-type heater, as shown in Figure 
3. Low-pressure steam is introduced 
into the lower chamber of the pebble 
heater and superheated to a tempera- 
ture in the neighborhood of 2000 F. 
Ethane is injected directly into the 
steam and the mixture allowed to re- 
act for the proper time before quench- 
ing with a direct water spray. The 
quenched effluent is further cooled in 
a waste heat boiler and finally con- 
densed. 

All of the heat required by the re- 
action is supplied by the superheated 


the reaction is approximately 200 F. 
for a steam to ethane weight ratio of 
8 to 1. This method of operation re 
sults in heating the ethane to the reac- 
tion temperature in an extremely short 
time. This permits all of the reaction 
to take place at the optimum reaction 
temperatures, 

Che use of large quantities of steam 
prevents difficulty with coke formation. 
In 40 runs with a laboratory reactor 
having an internal diameter of 0.189 inch, coke deposition 
never caused a shut down. This process possesses the advan 
tages of high temperature operation and still avoids any 
carbon deposition problems. In this service the mainte 
nance of a pebble heater would be at a minimum 

One would not expect to obtain all these advantages with 
out sacrificing some other advantage. The major disadvan 
tage lies in the use of larger amounts of steam. Preliminary 


process design has based on the use of 8 pounds of steam 
per pound of ethane. Future designs may utilize a lowered 
steam to ethane ratio. The cost of producing and super 
heating this quantity of steam without the benefit of a 


heat recovery system would add 0.8 cent per pound to the 
ethylene cost. (Basis: 40 cents per 1000 pounds steam, 20 
cents per 1000 cubic feet gas.) Heat recovery systems could 
lower this figure to 0.5 cents per pound of ethylene. This 


added steam cost may be more than offset by a reduction 
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Figure 3. Flow diagram of the Midwest Research Institute ethylene process. Ethane is injected 
directly into the superheated steam line and reaches reaction temperature very quickly. Process 


allows use of very short contact times 


in raw material. maintenance. and separation costs, In view 
of the demand for higher purity ethylene and the increased 
cost of raw materials, this proposed process appears highly 
attractive ++ 
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Figure |. Flowsheet for cumene production: Charge stock is propane-propylene and benzene 


Cumene and Tetramer Production 


Commercial units have proved that it is practical to produce these two 
important chemicals plus motor polymer in a single unit. 


E. K. Jones, 
Universal Ojl Produc ts Company, 
Des Plaines, III 


RECENT COMMERCIAL operations have definitely con 
firmed the practicability of the production of several types 
of products in a single UOP polymerization unit. The most 
important of these products to date are cumene, tetramer 
and motor polymer. However, there are many other prod- 
ucts beginning to assume importance such as secondary 
butyl benzene, di-isopropylbenzene, and olefins of the C;,, 
C, and C,, range. 

Cumene was made during the war by converting existing 
polymerization units to cumene operation. The essential 
changes consisted of adding a benzene recycle column and 
a rerun column, The existing poly depropanizer completed 
the fractionation part of the unit. Usually the existing cata- 
lyst chambers, charged with solid phosphoric acid catalyst, 
were used without change 

The oxidation process for making phenol and acetone 
from cumene is avain causitg reline rs to consider the in 
stallation of cumene units for the production of the raw 
material for these valuable chemicals. Dering the war cu 
meine wis required as an aviation gasoline additive for 
raising the rich mixture 
hus new entirely replaced cumene for this purpose. 

The new cumene units constructed since the war have 
usually been designed to alternately manufacture tetramer 
or motor polymer in blocked-out operation. The tetramer 
operation requires almost an ident’cal unit to that making 


rating of this gasoline. Toluene 


cumene, For motor polymer the recycle column is operated 
as a debutanizer with the rerun column idle 

Tetramer has rapidly become one of the most important 
raw materials for the manufacture of detergents. Benzene 
is alkylated with tetramer to form dodecylbenzene using 
aluminum chloride, hydrofluoric acid or sulfurie acid as 
catalyst. It is then sulfonated. neutralized and sodium sul 
fate and phosphates added to form the most popular of all 
detergents. Fifteen new tetramer units have been put into 
operation in the last few years as the expanding market 
has required such large increases in this raw material. 


ISO 


Cumene—The feed to the cumene unit consists of ben- 
zene and a propane-propylene stream which is relatively 
free of ethylene and butylene. In order to limit side re- 
actions such as polymerization, a large stream of benzene 
is recycled back to the reaction zone. A flow sheet of the 
cumene process is shown in Figure 1. 

The propane-propylene charge to the cumene unit should 
be treated for the removal of hydrogen sulfide and basic 
nitrogen compounds before being charged to the catalyst 
section. The hydrogen sulfide removal is general accom- 
plished by treatment with caustic, although any other suit- 
able method may be employed. This step is needed to keep 
the sulfur content of the cumene low. 

The removal of basic nitrogen compounds from the feed 
to the unit can be accomplished by the contact of the hydro- 
carbon stream with fresh clean water. Following the water 
washing operation, the propane-propylene charge flows to 
a combined feed surge drum where it combines with recycle 
and make up benzene. 

The combined propane-propylene and benzene is then 
charged through suitable heat exchange to the catalyst sec- 
tion. The alkylation reaction is carried out using solid 
phosphoric acid catalyst under controlled conditions of 
temperature and pressure. 

The effluent from the reaction zone flows to the frac- 
tionation section of the cumene unit, which consists of a 
depropanizer, benzene column. and rerun column. These 
towers and their auxiliaries may be conventional in design, 
the net products being propane LPG, benzene drag stream, 
rerun cumene and cumene bottoms. 

From the cumene depropanizer a portion of the spent 
propane-propylene is made available as quench material 
to be used for the purpose of controlling the temperatures 
in the catalyst chambers. The net propane-propylene may 
be pumped as a liquid to LPG drying and storage or the 
vas may be used directly as fuel gas. 

Che depropanized product is separated into recycle and 
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Figure 2. Process flowsheet for propylene tetramer production: Charge stock is propane-propylene 


crude cumene by the benzene column. Sometimes a small 
part of the recycle is withdrawn periodically as a drag 
stream to remove contaminants. 

The benzene column controls the initial boiling point of 
the cumene product. The overhead stream from this column 
is benzene and is recycled along with fresh benzene to the 
combined feed drum. The bottoms from the benzene col- 
umn are charged to the rerun column, where cumene is 
separated from higher boiling aromatics. 

Yields 
Charge B/D Vol. % 
Fresh Propane-propylene 525 68.7 
Benzene 240 31.3 


100.0 
Products 
LPG 34.0 
Cumene i 19.7 
Bottoms ; 15 2.0 

The cumene used in the oxidation process must have a 
purity of over 99 percent and, therefore, operating condi- 
tions in cumene production must be controlled within very 
narrow limits. 

Propylene Tetramer 
tetramer unit. It is for all practical purposes the same 
equipment as in the cumene unit. 

The charge to the unit, as in the cumene process, con 
sists of propane-propylene, and should also be treated for 
the removal of hydrogen sulfide and basic nitrogen com- 
pounds before being charged to the catalyst section. 

The removal of basic nitrogen compounds from the poly 
plant feed can be accomplished by the contact of the hydro- 
carbon stream with fresh clean water. Following the water 


Figure 2 shows the flow of a 


washing operation the charge flows to a combined feed 
surge drum where it combines with C, and Cy recycle. 

The charge pump takes suction from the surge drum and 
discharges the feed to the catalyst section which consists of 
beds of solid phosphoric acid catalyst. The temperature of 
the reaction is controlled by introducing a low olefin con 
tent stream from the fractionation section as quench be 
tween the catalyst beds 

The fractionation section consists of a depropanizer, 
recycle column and rerun column. The products from these 
towers are propane LPG, motor polymer, tetramer and 
In the fractionation system the depro- 
product is separated into recycle and 


tetramer bottoms. 
panized polymer 
crude tetramer by the recycle column. Part of the recycle 
is continuously withdrawn as motor polymer. 

A portion of the propane-propylene is made available as 
catalyst chamber quench material and the residual pro 
pane-propylene may be pumped as a liquid to LPG storage 
or used dire tly as fuel gas 

The recycle column controls the initial boiling point of 
the tetramer product. A fixed quantity of overhead is re- 
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cycled back to the combined feed surge drum, with the 
excess being pumped to motor poly storage or to blended 
gasoline storage. If polymer is stored separately it should 
be inhibited on the way to storage. If stored as a blend with 
other product. one of the streams should contain enough 
inhibitor so that the minimum concentration exists. 
Because of the high reboiler temperatures on the rerun 
column, operations are usually carried out under vacuum. 
The bottoms products is normally quite small and is de- 
signed to be pumped out only periodically on hand control. 
Distillation ranges of the tetramer vary aceording to the 
grade being produced. Below is the yield of a tetramer of 
the 350-450 F. range. Some of the other grades produce 
slightly lower yields of tetramer with an increase in the 
vield of motor fuel polymer or bottoms 
Yields 
Charge B/D Vol. % 
kresh Propane-propylen 100.0 
Yo Propylene 19.3 
Products 
Spent Propane-proy ( 15.6 
Motor Fuel Polymer 0. 
lPetramer j 4. 
Polymer Bottoms l 
Propylene Conversion 


; 
; 
l 
} 


re 


Motor Polymer  —-Important changes have taken place 
recently in the chamber-type polymerization units which 
have reduced the installation increased the 
efliciency. It is this chamber-type of unit which can be 
adapted to the manufacture of cumene and tetramer by the 
addition of a rerun column. 


costs and 


The primary improvements in the included 
changes in the quench and recycle systems. Where formerly 
a catalyst life of 75 gallons of polymer per pound of cata 
lyst was considered good, a well designed, well operat d unit 
will now obtain catalyst lives above 150 gallons per pound. 


In this range the cost of the catalyst becomes minor. 


proc CSS 


Economies — Because of the large quantities of reeyele 
required in the production of cumene and tetramer, the 
operating costs of these units per gallon of product are 
necessarily larger than when making motor polymer. Oper 
ating costs for the three products when making approxi 
mately 180 barrels daily of total polymer or alkylate prod 
uct are shown below (in cents per gallon): 

letramer, Based on Total Polymers 10 
C umene 9 
Motor Fuel Polymer » 

Operating Conditions -For the three processes, the 
operating conditions are all very similar except for the 
space velocity in the catalyst chamber. Space velocities vary 
from 0.12 to 0.16 gallon of combined feed per hour per 
pound of catalyst. Catalyst temperatures are normally be- 
tween 335 and 435 F. 
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Locating the New Petrochemical Plant 


Plant site selection is a compromise involving the relative emphasis put on 


the various factors discussed here. 


Harold Bottomley, 


Consultant 


THE PRIMARY reason for building a plant of any sort 
anywhere is to realize a monetary profit for those investing 
their moneys in the venture. Therefore the logical site in 
which to construct a plant is a site at which the most profit 
can be obtained. Many items on which to base the selection 
of the site immediately come to mind to anyone who even 
superficially ponders the problem. Important factors, which 
must be considered, not necessarily listed in order of im- 
portance, are: 

i. Source of raw materials 

Location of markets in relation to selected site. 
. Construction and operation labor supply and relative 
costs 
Transportation facilities 
Availability of processing utilities, their abundance 
and costs 
Plant locations as regards national defense aspects. 
7. Weather, if a factor in operations 
Attitude of the community toward the project. 
Other factors such as soil conditions, drainage, ade 
quate waste disposal, employee's housing, et« 

Long before a plant site is selected a detailed economic 
study, market evaluation and payout time must be prepared 
in detail. Many projects have been foredoomed to failure 
due to an inadequate study 

Let us consider each of the factors mentioned 

Source of Raw Materials—In relation to petroleum 
refineries, gasoline plants and petrochemical plants the raw 
materials are largely crude petroleum and natural gas 
With the advent of extensive transcontinental oil and gas 
lines the plant possibly should not be located in the crude 
oil field or at the vas wells, However, the source factor still 
applies in that the plant should be located at a suitable 
source whether it be in the field or along or at the end of 
an oil or gas line, One recent large petrochemical installa 
tion was made alongside a large gas transmission line in 
the Midwest not too far removed from markets, good labor 
supply and abundant utilities. Pipeline transportation rates 
for gas and oil have given much flexibility to site selection 
for plants employing them as their basic raw materials. 
Other factors have loomed as more important in their site 


IRS 


selection, such as favorable labor conditions, adequate 
water supply and cheap power. A plant which would not 
enjoy this flexibility might be a Portland cement mill or 
a brick manufacturing plant. Blast furnaces and steel mills 
are almost always located adjacent to easily acquired ore, 
coal and limestone, 

Sources of raw materials for plants that produce expen 
sive articles such as watches, jewelry, etc., have not nearly 
the bearing on plant site selection as do the sources for 
plants mass producing commodities which sell by the ton, 
barrel or gallon. 


Market Location—Every manufacturing project should 
be based on a comprehensive market survey performed by 
a competent entity. Too many businesses have been forced 
to close due to a lack of profitable markets or the drying 
up of these markets, which fact could have been foreseen 
by means of an enlightened study. 

lhe heavy industries such as petroleum refining, steel, 
cement, brick, lumber, etc., operate most profitably in areas 
circumscribed by transportation advantages. Numerous 
fortunes have been made in very competitive industries due 
to the foresight of the founders and the close home market. 

Many small businesses are extremely profitable, even 
though their unit production costs are high, due to the 
close proximity of their markets 


Labor Supply—One of the principal components of 
any business is its labor supply. Its quantity, intelligence, 
skills, willingness to perform, etc., are all important fae 
tors in the selection of a plant site. 

Centers of great population contain craftsmen of all 
skills and varying degrees thereof. For this reason one finds 
here the bulk of manufacturing enterprises, as is evidenced 
by the labels on the manufactured goods. However, in re- 
cent years due to possibly unreasonable labor demands, 
urged on by ambitious union leaders, business has been 
emigrating to areas of more favorable clime, namely the 
South and Midwest. 

The native intelligence of the people in the new locales 
is high, their needs and wants relatively modest, and their 
willingness to give a day’s work for a day's pay excellent 


PeTROLEUM REFINER 





A large petrochemical plant recently located in the Midwest 
recruited practically all the workmen from an area of 50 
miles’ radius from the plant. Extensive intelligence and 
aptitude tests were given which made it possible to place 
the workers in the proper jobs. Only technical personnel 
and department heads were imported from distant sections 
of the country. 

Oklahoma and Kansas have been largely thought of in 
the past as agricultural and oil states. Since World War II 
many new industries have come to these states such as ladies 
lingerie manufacturers, tire and rubber factories, elec- 
tronic equipment manufacturers, fertilizer production, etc. 

A congenial, happy and contented labor force is a 
mighty factor in the location of a plant. 


Transportation—Transportation of raw materials and 
finished products looms as an important factor in plant 
site selection. 

Transportation facilities for any number of sites may be 
adequate as far as moving the materials is concerned, but, 
is this movement competitive and can the plant exist at a 
profit when other plants possess more favorable transporta- 
tion rates and facilities ? 

As an example, petroleum products moved by pipe lines 
have made it extremely unprofitable for a refiner to move 
their products by tank cars or trucks over long distances. 
As inland plants have increased their capacities they have 
overgrown their local markets and must move material to 
centers of larger demand. Pipe lines to these centers or to 
ports for water movement are a must for such plants. 

To show what a tremendous effect good transportation 
facilities have on plant location recent figures show that 
31 percent of our refining capacity is located on the Texas- 
Louisiana Gulf Coast. Canals, rivers and good harbors have 
drawn industry to this location. A Wyoming refiner re- 
cently saw that plant expansion was limited due to long 
hauls by expensive transportation. His solution was a 400- 
mile products pipe line into a vast new territory. 

A small Alabama refinery is located 440 miles from the 
Gulf, but on a navigable river. The refinery secures its 
crude oil cheaply and markets the products in a small area 
surrounding the plant at prices which are very reasonable. 
This plant site was not selected in a hit or miss fashion but 
was deliberate, based on favorable transportation facilities. 

In some cases, a product pipe line may not be a justifi- 
able venture, and deals have been worked out with coopera- 
tive railroads whereby the refinery ships in trainload quan 
tities at special competitive rates. 


Power and Utilities--Every manufacturing process re- 
quires various amounts of fuel, water, electric power and 
steam. Cheap and abundant utilities greatly influence site 
selection as is shown by the following examples: 

1. Power generating stations are generally found on a 

river, lake or other body of water. 

2. Aluminum plants are located close to a source of 

cheap power and plentiful water. 

3. Steel mills are located generally in regions abounding 

in coal and iron ore. 

As our well water production steadily lowers the na 
tion’s water table, more and more manufacturing enter- 
prises are selecting sites that can be supplied with water 
from surface sources. 

The large influx of industry to the Gulf and West Coasts 
has drawn heavily on sub-surface water supplies. In order 
to maintain this industry in its present location and add to 
it, extensive plans are being developed to direct and trans- 
port presently unavailable water to these areas. The costs 
are staggering but economical justification is possible. 

National Defense Factor—When the United States 
government initiated the rapid amoritization plan several 
years ago, to foster increased construction and industriali- 
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zation, one of the important items in the necessity certif- 
cate application was a section devoted to a discussion rela- 
tive to the plant’s location from a national defense aspect. 

Plants located toward the center or southern part of the 
country generally received favorable action. How impor- 
tant a factor this is remains in doubt, due to the unknown 
aspects of world wide bombing. 


Weather Factors— Usually weather conditions do not 
exert appreciable influence on site selection. If the weather 
is cold insulation and adequate heating overcome the ob- 
jection, if too hot for operations refrigeration and air con- 
ditioning are at hand. Since most manufacturing controls 
are effected indoors, rain, snow and wind can all be pro- 
tected against by suitable housing. 

Inclement weather can adversely aflect construction time 
and costs but once a plant is built it is not a major factor. 


Community Attitude—-With other factors being nearly 
equal site selection can hinge on the attitude of the com- 
munity into which the plant will come. These attitudes 
range to the extremes. Resort areas want very little to do 
with heavy industry with its attendant noises and odors. 
As an example a site was selected, land purchased and 
foundations begun on an oil refinery before the local sub- 
urban residents heard that a refinery had some inherent 
odors associated with its operations. Wheels were started 
turning in the city council and an ordinance was passed 
that stopped the construction cold and killed the project. 
Both community and owner lost much by this action, the 
community in payrolls and the owner in profits. 

If adequate investigation had taken place sooner and 
some community education effected at the outset of the 
project undoubtedly the project could have been com- 
pleted and operated to the satisfaction of all. 

To the other extreme, many communities vie with each 
other to obtain industrial plants even going so far as to 
donate land, build buildings, drain swamps and enact 
special tax laws to attract new industry. 

Due to the foresight of Leander Perez of Plaquemines 
and St. Bernard parishes in Louisiana much industry is 
locating in these parishes on the Mississippi River below 
New Orleans. Water and power systems are being extended, 
roads paved, and drainage districts organized, among other 
things, to induce industry to migrate to these two parishes 
which not too long ago contained only sugar plantations 
and truck gardens. 

The little city of Hugo, Okla.. 
factory building, built by popular subseription, in order to 
get a new industry for the city. A glove manufacturing 
concern moved their facilities to Hugo 

There are innumerable instances like those above that 
add a lot of weight to the selection of a site in a friendly 
and cooperative community. 

Additional Considerations After the regional loca- 
tion of the plant is made many minor factors affect the 


just recently completed a 


exact site selection. 

In cities striving for industrial expansion it is very often 
the case that the city or local railroads will have available 
land which may be long term leased for little or nothing. 
Sometimes factory buildings and warehouses are offered 
on the same basis. 

An exact site must be selected with respect to other 
physical factors such as adequate drainage, safety from 
flooding by streams, permissible waste disposal and avail 
able housing for employes. 

The above items usually 
problems and can generally be amortized one by one. 

Occasionally, due to civie or individual enthusiasm, sites 
have been selected with sentiment influencing the selection. 
Usually these ventures are doomed to early failure unless 
the bulk of the factors listed have been considered. #4 


present no insurmountable 
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Producing Chemicals Outside the U:S.... 


Using different raw materials but obtaining the same finished products, 
many countries are able to adapt their resources to their chemical needs. The proc- 


esses differ widely from those of the U.S. producing the same items. 


William H. Tonn, Jr., 
Cons jltant 


rioust 


BECAUSE OF VAST differences in the industrial de- 
velopment and national internal needs of foreign coun 
tries, processes which cannot compete economically in our 
highly integrated chemical industry can do so in many 
foreign countries 
These differences between the chemical markets in for 
en countries and the United States are many. Some are 


r 


more important in one country than in another. Some of 


the major differences are: 

1. Lack of specific raw materials compels a country to 
develop and utilize alternate materials which could 
not be competitive in the United States 
Size of domestic markets within a country may not be 
proportionally as large as in the United States he- 
cause of difference in per capita income, cultural 
levei, educational standards, and whether the country 
is agrarian or industrial 
Industrial maturity of country may be far behind that 
of the United States, so demands for services and 
products are less 
Effects of lack of highways, railroads, and improved 
waterways resulting in a lack of an extensive trans- 
portation system in some foreign countries serve as an 
obstacle to chemical process industries. 

It is a known fact and generally an envy of other coun 
tries that the production capacity of the United States is 
elastic and enormous. Its limits approach infinity. Time 
and time again predictions by authorities in their respec 
tive fields have proved erroneous as production of a cer 
tain product or group of products exceeds these “guessa 


many fold and at lower than estimated costs 
~ 


mations” 

During the 
has the elasticity of a rubber band 
but somehow are met and generally 


tress of war, production capacity of the | 
Needed production 
voals appear fantastic 
exceeded: all within the short deadlines dictated by war- 
time conditions 

Not all foreign chemical industry differs from ours 
Operational procedures and raw materials used in Canada, 
Great Britain, Germany and other Furopean 
countries parallel that of the U.S. In Europe production 


France, 
of organi compounds from coal commands more im 
than the production of such compounds from 


portance 
The petrochemical industry is 


petroleum hydrocrabons. 
more highly developed in this country than elsewhere in 
the world 
The | 
ucts than it imports Exports in 1953 amounted to $648, 
coal tar 


>. exports more chemicals and chemical prod 
840.000 proportioned among such materials as: 
products, medical and pharmaceutical preparations, chem- 
ical specialties, heavy indusirial chemicals, pigments, paint 
fertilizer and fertilizer materials, soap and 
sulfur, vege 


and varnish 
toilet preparations, naval stores and guns 


table oils, fats and crude waxes 


190 


In contrast imports amounted to only $375,329,000 
value for the same year (1953); an unbalanced deficit of 
$275.6011,000 of exports over imports, or 42 percent. 

Imports of chemicals into the U. S. includes coal tar 
products, industrial chemicals, fertilizer and fertilizer 
materials, drugs, herbs, leaves and roots, dyes, tanning 
materials, ineaible vegetable oils, and vegetable waxes. 
Fertilizer and fertilizer materials constitute the largest ton- 
nages. In addition, small amounts of medical and pharma 
ceutical preparations, pigments, paints, and varnishes were 
imported, 

Because of this unbalanced condition of more exports 
over imports many countries find it difficult to secure 
enough dollar exchange to purchase their requirements 
from the U.S. They, therefore, have two choices to follow. 

One is to develop facilities for production of such spe- 
cific chemicals within their own borders from domestic 
raw materials, which has been done in a number of in 
stances, 

The other alternative is to purchase their chemicals 
irom other countries not requiring payment in hard cur- 
rency; and sometimes this is done at much lower prices 
than quoted by U. S. chemical firms. 

Although numerous oil refineries are located in the 
Caribbean area, Venezuela is the center of this activity. 
It is one of the world’s largest exporters of petroleum. 
Among the companies having large petroleum refineries 
are Lago Oil & Transport Company, Creole Petroleum 
Corporation, Phillips Oil Company, Sinclair Oil & Refin- 
ing Company, The Texas Company, Mene Grande Oil 
Company and Shell Caribbean Petroleum Company. 

Natural gas reserves are enormous, yet development of 
a petrochemical industry has been slow. The interest in 
oil production has been so great and profitable that there 
has been little incentive to venture into the chemical proc 
esses even with government encouragements. This pros- 
perity has raised the value of Venezuclan currency so that 
it is out of balance with other South American monies. 

Of the countries south of the U. S.. Mexico is the prin 
Other South and Central 
American countries are principally importers 

Exports from Mexico, principally minerals, are: 

Lead 208.280 metric tons per year 
Zine .........221,528 metric tons per year 
Iron .. 108.413 metric tons per year 
.. 157,090 metric tons per year 


cipal exporter of chemicals. 
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Canada—Canada, unlike the United States, did not 
develop its chemical industry until rather recently. To be 
specific, the Korean war was the critical factor which 
marks the beginning of the growth of a sizeable chemical 
industry in the country. Sales of chemicals amounted to 
$375 million in 1946, increasing to $850 million by 1953 
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Some of these plants are Canadian subsidiaries of well 
known American firms such as The Dow Chemical Com- 
pany, Monsanto Chemical Company, Celanese Corpora- 
tion of America, E. I. du Pont de Nemours. Others are 
Canadian firms of long standing like Dominion Tar & 
Chemical Company and Shawinigan Chemicals, Ltd. Dis- 
covery and production of petroleum and natural gas in 
western Canada served as a stimulus to the chemical in- 
dusiry. 

The chemical industry in Canada is identical to that 
of the U. S. in processes employed and in products man- 
ufactured. Thus, there exists keen competition between 
the two. Operational costs for plants in both countries are 
about the same; however, United States markets for prod- 
ucts are much larger than those of Canada. 

The boom which began in 1950, reaching its heights 
in 1952 and 1953, has now subsided. There is at present 
an over production of many chemicals in the Dominion 
of Canada. The industry has definitely passed the boom 
stage and leveled off in the plateau of steady competitive 
production. All plants have excess production capacity 
and many are operating on reduced schedules. 

It should be mentioned that transportation is a major 
factor in the business economy of Canada. The system is 
generally in excellent shape, but sparse population den- 
sity and long distances place quite a demand on it. Dis- 
tances are great. It is further from Montreal to the western 
provinces than from petrochemical plants in Texas to 
Montreal. Pipe mills in California are closer to the 
Canadian oil fields than those in Hamilton, Ontario. 

Some products such as oil produced in Alberta move 
via pine line to Superior, Wisconsin and then by barge 
through the Great Lakes to Canadian refineries at Sarnia, 
Ontario. 

Metallurgical processes for refining metals do not neces- 
sarily follow the pattern of those in operation in the 
United States. Lead is produced by electrolytic refining 
employing lead fluosilicate and hydrofluoric acid as the 
electrolyte. Zine is produced by a similar process. Both 
processes are operated by Consolidated Mining and Smelt- 
ing Co. of Canada, Ltd. at Trail, B.C. 


Mexico—In contrast to Canada, Mexican industry does 
not follow the pattern of our industry. For example, Mex- 
ico produces crude sodium sulfate or salt cake from sur- 
face deposits found in various arid sections of the country. 
The material is sold as crude sodium sulfate. analyzing 
95 percent active ingredient, impurities consisting mainly 
of magnesium sulfate. It, also, is purified by recrystaliza- 
tion and sold to Mexican customers. This material cannot 
compete with American salt vake selling for $24 a ton 
and produced generally as a by-product in the manufac- 
ture of hydrochloric acid. 

Mexico with a population of 26.9 million persons and 
a land area of 760,373 square miles (U.S. 161 million 
population and 2,977,000 square miles) is not industrially 
as advanced in its development. Its per capita income 
being much lower than that in the U. S.. results in less 
demand for chemical products. 

Although sulfur has been mined for more than 100 
years and deposits are known to be extensive, Mexico 
continues to import 5000 to 10.000 tons yearly. 

Fertilizer is produced from guano secured from islands 
off their Pacific Coast by Fertilizantes de 
Mexico, S.A. 

Sodium carbonate and sodium bicarbonate are produced 
from alkaline lakes near Mexico City. Part of the sodium 
carbonate is converted via the lime-soda process to caustic 
soda. In contrast the solvay process is generally used in 
the U.S. to manufacture soda ash. 

The French process is employed to produce zine oxide 


Guanos y 
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In this process, zinc spelter is vaporized in an atmosphere 
of carbon monoxide, followed by oxidation by preheated 
air in a combustion chamber. In the U. 5. the American 
or Electrothermal Process is generally used. 

Syntex, S.A. in Mexico City pioneered the production 
of the hormone progesterone from the Mexican yam, 
cabeza de negro. Further research has resulted in their 
production of other steroid hormones: testosterone, preg: 
nenolone, estradiol, and the synthesis of hydrocortisone. 


Guatemala—As unsound as it might appear economi- 
cally, studies have been made indicating that the produc- 
tion of ethylene by catalytic dehydrogenation of ethanol 
made by fermentation of off grade bananas can be sue- 
cessfully accomplished in this Central American country. 

Guatemala with a population of 2.8 million people and 
an area of 45,452 square miles is largely agricultural. Its 
manufacturing process revolves about the use of its agri- 
cultural products. 

Salt is produced from sea water by evaporation. 


Honduras—Honduras has slightly less population 
than Guatemala, 1.5 million persons; but practically the 
same land area, 44,411 square miles. 

Chemical production is not highly developed. It is 
mostly limited to soap manufacture and vegetable oil re- 
fining, Hydrogen for use in hydrogenation of vegetable 
oils to produce hardened oils for shortening is made by 
electrolysis, not by catalytic decomposition ot light hydro- 
carbons as is used in America. 

Nicaragua— Sulfur is produced in this Central Amer- 
ican country of 1.1 million population and 57,145 square 
miles area from the voleano, Monotumbo, Its use is prin- 
cipally in the manufacture of matches. 

Wood is quite abundant and subjected to destructive 
distillation to produce acetic acid and methanol, 
Colombia has a population of 11.3 mil- 
9.829 square miles. 


Colombia 
lion persons and a land area of 

Lacking generous deposits of free sulfur in the cap 
rock of salt domes such as are prevalent along the Texas 
and Louisiana coast, and needing sulfuric acid for use by 
its rayon industry, Industrias Puraeé, S. A. has constructed 
a plant to produce sulfur of 99.5 percent analysis from 
a mineral containing only 40 percent. 

As is true with most of the Central and South American 
countries, their supply of ethanol is obtained by fermen- 
tation of cane sugar molasses. 

Brazil— Brazil, the largest country in South America, 
has 54.7 million population and 3,288,050 square miles 
area, 

More than 500 tons per year of nitric acid is made by 
reacting Chilean nitrate and sulfuric acid in contrast to 
production in the U.S. of nitrie acid by the oxidation 
of ammonia. In previous years, Brazilian production ex- 
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ceeded 2000 tons per year. Its use was for Chardonnet 
types of rayon, a now obsolete synthetic textile fiber. 

Zine oxide pigment, enough to partially supply the 
domestic market, is made from scrap zine metal, prob 
ably via the French process 

Pig iron or cast iron is produced in blast furnaces using 
charcoal instead of coke to obtain reduction of the iron 
ore. 

Again, as is true with many countries of agricultural 
economies, ethanol is produced by fermentation of 
molasses. 

Cellulose for use in conversion to rayon and paper is 
being produced by several firms from the wood of the 
eucalyptus tree which grows profusely in Brazil (S. A 
Gordinho Braune Industries de Papel, Matarazzo, Com 
panhia Melheramentos de Sao Paulo Industries de 
Papel, Companhia Paulista de Celulose). Consideration is 
currently being given a process reported to produce cel 
lulose from banana tree stalks. 

Chile — Chile stretched along the western coast of South 
America has a population of 5.9 million people and a 
land area of 286,397 square miles. 

It has ample supplies of nitrates for fertilizer purposes 
Phosphates are produced from apatite, a mineral of cal- 
cium fluoride and calcium phosphate complex. Sociedad 
Cemento Melon operates this plant. In addition, Compania 
Industrial produces phosphates from bone meal. 

Argentina Population of Argentina is 18 million per- 
sons and its area is 1,078,769 square miles. 

Cellulose is produced from straw (wheat, ete.) by the 
Pomilio process by Celulosa Argentina, S. A. Production 
exceeds 25,000 tons per year. 

Fermentation of molasses and cereal starch is used to 
produce ethanol, butanol, and acetone, Over 25 million 
gallons of ethanol; 1.5 million gallons of butanol; and 
0.2 million gallons of acetone are produced vearly. Some 
acetone is secured by destructive distillation of wood, Anyl 
alcohol is separated from fusel oil in the manufacture of 
spirit beverages 

Citric acid formerly was prepared by treating citrus 
fruits with milk of lime followed by acidification with 
sulfuric acid. Now 100 tons per year is produced by fer 
mentation, & process employed extensively in the United 
States 

Argentinian coal i 
manufacture. Petroleum so far produced in the country 


not satisfactory for organic chemical 


is largely paraffinic 

Cuba —As is true with most of the Caribbean Islands; 
their need for fuel for heat is limited to the Tew days 
during the year that cool fronts with sufficient meteriolo 
gical push advance into the area, Majority of the popula- 
tion use a charcoal brazier for cooking, heating water and 
keeping the house warm during these abnormally chilly 
days. Supply of charcoal has become a problem for this 
island of 5.8 million people. Coal, lignite, and coke are 
imported and made into briquettes for fuel. 

India This land of 357 million persons living on 
1,221,880 square miles is in its youth relative to the 
chemical industry. 

Most of its chemical processes are conventional proc 
esses used throughout the world but adapted to their in- 
dividual use, Most all chemical industry is integrated with 
their textile mills and their chemical requirements. Elee- 
trolytic chlorine and caustic soda plants are in operation, 
However, plant size and costs would require second thought 
analysis in the U.S 


Gypsum is treated with ammonium carbonate to pro- 
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duce ammonium sulfate fertilizer at Sindri and Travan- 
core. Total produce exceeds 500,000 tons per year. At 
Travancore part of the gypsum is converted to sulfuric 
acid via the process of Imperial Chemical Industries, Ltd. 

Egypt -Egypt, located on the once very fertile Nile 
River, a land of 20.7 million people and 386,000 square 
miles, needs fertilizers for its crops. Most of the fertilizer 
presently used is organic in nature. Excreta and other 
refuse is collected along with street sweepings for con- 
version into fertilizer. They have a decided advantage 
over such an operation in the U. S. because of the large 
horse, donkey, goat and other animal population within 
their cities. 

In 1950 chemical nitrate fertilizer was initiated at Suez 
where calcium ammonium nitrate is prepared by Societe 
Egyptienne D ’Engrais et D’ Industries Chemiques de Suez. 

Carbon dioxide is obtained as a by-product of the fer- 
mentation industries. Principal use is in carbonated bev- 
erages and for dry ice. 

Spain-—-Spain, a country of 28.3 million people oc- 
cupying 195,594 square miles has a rather extensive chem- 
ical industry patterned after European and United States 
processes. 

Calvo Soteto has built a plant in Seville to convert 
more than 600 thousand tons of organic refuse annually 
into acetic acid, ethanol, methanol. and yeast. Raw mate- 
rial: are olive residues, grape residues, cotton stalks, corn 
stalks, and other miscellaneous vegetable materials. 

Sociedad Metalirgica Duro-Felguera which operates its 
own blast furnaces which furnish chemical raw materials 
to their subsidiary Derivados del Cok, which in turn, pro- 
duce ethylene oxide and other alphatic chemicals. 

Spain, unlike its neighboring European countries, pro- 
duces their elemental sulfur and sulfuric acid from copper 
sulfide minerals rather than imported American sulfur. 

Favored chemical fertilizer is calcium ammonium ni- 
trate (commonly termed “nitro chalk”) which is an excel 
lent material for use in clive and citrus orchards, 

Denmark -Lacking domestic supplies of grain or, as 
in South America, cane sugar molasses; this Northern 
Kuropean country must produce both its industrial and 
beverage alcohol by fermentation of potatoes. 

Belgium — Kuhlmann at Rieme—Selzaecte operates a 
plant tor making sulfuric acid from anhydrite. 

This process developed by the Germans and improved 
by Imperial Chemical Industries. Ltd. of Great Britain 
consists of roasting a mixture of calcium sulfate (anhy- 
drite or gypsum) and carbon with clay, sand, and other 
ingredients containing alumina, silica, and iron oxides in 
a rotary kiln. Sulfur dioxide is evolved and a cement 
clinker obtained. The sulfur dioxide is oxidized and con- 
verted to sulfuric acid by conventional methods. This 
operation, although well suited to Europe, has not proved 
economical in the U.S. even though the plant is operated 
in conjynetion with a cement plant so that credit can be 
acquired for the clinker produced. 

Two plants were built during the War in Germany, 
but one at Leverkusen was not completed, the second was 
completed but in the Russian zone. 

England has two such plants at Billingham and Mer- 
seyside; France, one at Mirmas. 

No attempt has been made to specifically compare the 
various processes used in foreign countries to those in the 
United States. Many other processes are in operation in 
foreign lands yet are not included in this brief survey 
Only the more important ones are mentioned. 

The almost unlimited wealth of mineral and agricultural 
raw material productions capacity of South America and 
Africa obviously suggests that these two areas are worthy 
of careful watching. tt 
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Figure 1. Reaction kinetics equipment used to evaluate sodium as a 


desulfurizing agent. 
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Figure 2. Gasoline sample treater used to determine effectiveness of 
sodium in improving ASTM gum values 


Sodium, a New Processing Tool 


This low-melting metal has a variety of new uses in the petrochemical and 


refining industries. 


Marshall Sittig and A. S. Hawkes, 
Ethyl Corporation 


New York 


PTHE FORWARD MARCH of petroleum technology is 
constantly bringing new tools before the petroleum indus 
try. Aluminum chloride and sulfuric acid have long been 
used. Hydrofluoric acid and other alkylation catalysts 
have entered the picture along with many‘cracking and 
reforming catalysts. Truly. there has been a chemical revo 


lution from the old days of the shell still or even of the 


early Dubbs cracking units. 

As part of this chemical revolution, many new treating 
and sweetening processes have evolved——some employing 
solid catalysts and others using a wide variety of alkaline 
solutions. Now, metallic sodium has been added to the 
chemicals which perform an effective job of desulfuriza 
tion and stability improvement, Sodium has, of course 
long been used as a major intermediate in tetraethyllead 
manufacture, wherein a sodium-lead alloy is reacted with 
ethyl chloride to give the antiknock agent. 

Metallic sodium for treating? Yes, it is useful to the 
refiner for that and a variety of other uses as well 

Due to a unique combination of physical and chemical 
properties, including high thermal conductivity, low den 
sity, low viscosity, low melting point, high boiling point 
and high reactivity sodium can be used effectively as a 
high-temperature heat-transfer medium as well as an ag 
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vressive agent for treating and for the manufacture of 


petroc hemi als 


Sodium Treating of Petroleum The published lit 
erature contains many proposals for the treatment of 
petroleum fractions for the removal of sulfur. As early 
as 1928, Conant and Blatt' published results on the use 
of a sodium-potassium alloy for this purpose 

Sodium treatment is unique in that it removes ali types 
of sulfur compounds. and particularly removes thiophenic 
sulfur which is often very difficult to remove with other 
treating agents. With the increasing sulfur contents of pe 
troleum stocks being processed today, the sodium treating 
process is of increasing interest to the petroleum industry 

Sodium treatment of commercial petroleum samples has 
been shown to produce many desirable changes in addi 
tion to desulfurization, such as improvement in odor, 
color, color stability and storage stability and reduction 
in “dissolved” gum. An additional potential improvement 
of catalytically-cracked naphtha with respect to engine 
cleanliness may be obtained. The sodium treating process 
features low volume loss of product, with product recov- 
eries commonly exceeding 99 percent, 

Thus, sodium treating of refinery fractions can be aimed 
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compounds which were premixed with 





this stock. The apparatus is essentially 
a quick-discharge autoclave, permit- 





ting close control of reaction time and 





70 








Acid Treated 


0.25% Sodium 
—— os 








i L j 


temperature. The preheated charge 
sweeps a weighed amount of dispersed 
sodium into the preheated autoclave, 
and, at the completion of the desired 
residence time, the reaction mixture 
is transferred to the flash chamber to 
separate reaction solids. Over-all ma- 
terial balances were taken on all runs 
with an average of only 1.0 weight 
percent of the material unaccounted 
for, in contrast to the 3 percent losses 
obtained in earlier batch work. In all 
runs discussed here, the quantity of 
sodium was chemically equivalent to 
the sulfur present. 

Continuous Treating. In early batch 
studies it was noted that sodium treat- 
ment, and subsequent flashing of hy- 
drocarbon products to separate them 
from solids, was accompanied by a 
marked improvement in ASTM gum 
value. At this time, the possibility of 
low sodium treatment coupled with 
flashing to improve storage stability 
and engine cleanliness was recognized. 
\ continuous-type treater has been 
constructed to handle up to four gal- 
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Figure 2 shows a schematic flow 
diagram of this equipment. A sodium 
dispersion pot is used for weighing 
and transferring sodium dispersion to 
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stock in the feed tanks. From the feed 
tanks the stock, containing sodium 
dispersion, is passed through the pre- 
heater to raise its temperature to 100- 








Figure 3. A comparison of gum-time results of sodium treated product and product from other 


types of treatment 


at two results: (1) desulfurization or (2) improvement 
of storage stability of the fuel. Although it can be shown 
that desulfurization with sodium to reduce lead require- 
ments is probably not generally economical, the use of 
sodium to improve storage stability does appear to be 
competitive with present commercial treating practices for 
obtaining storage stability. Further, there are indications 
that a bonus of engine cleanliness can be so obtained. 

Batch Treating. Initial work involved long reaction 
times, high excesses of sodium, and commercial stocks in 
order to evaluate qualitatively the product thus obtained. 
In order to evaluate quantitatively the reaction of sodium 
with sulfur compounds, further work was carried out on 
synthetic mixtures of sulfur compounds dissolved in heavy 
aviation alkylate. The work was designed to determine 
actual reaction rates of sodium with various sulfur com- 
pounds at various temperatures under com»aratively mild 
conditions. This work illustrates that not only sodium con- 
centrations, but contact time also may be reduced in order 
to give a more economi al process. 

A schematic flow diagram of the equipment in which 
this work was carried out is shown in Figure 1. The equip- 
ment consists of four principal pieces: a feed stock pre 
heater, a sodium dispersion cell, a one-quart autoclave, 
and a flash chamber. A heavy aviation alkylate of about 
$40 to 410 F. boiling range containing saturated aliphatic 
hydrocarbons, averaging 12 carbon atoms, was employed 
in this work as a carrier or solvent for various sulfur 
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150 C, and then to the tubular reactor, 
operated at 200 C. Reaction periods 
of less than one minute were found 
adeauate in most of this work. 

Flow is accomplished by pressurizing the feed tanks 
with nitrogen to about 400 psi. After passing through the 
tubular reactor, the stock is allowed to flash to approxi- 
mately atmospheric pressure in the pipe-type vapor heater. 
Complete vaporization takes place in the vapor heater so 
that a minimum amount of condensation occurs in the 
flash chamber. Hydrocarbon product vapors are taken 
overhead from the flash chamber into the condenser and 
product receivers. The solid reaction residues and poly- 
mers are continuously withdrawn as bottoms from the 
flash chamber with a small amount of condensed product. 

Flow rates in the order of 15 pound per minute were em- 
ployed through ! j-inch i.d. lines in order to provide high 
linear flow rates and eliminate blockage by solids. Both the 
preheater and the tubular reactor are aluminum castings 
containing imbedded electrical heaters to offer good 
heat transfer rates, and to prevent the formation of hot spots. 

In these continuous treating runs, the stock which was 
selected for treatment was a heavy fluid-cat-cracked naph- 
tha of 250 to 400 F. boiling range, high in both sulfur 
and ASTM gum. This particular stock had been used in 
blending operations to give a full boiling range gasoline, 
but had yielled a product of very poor storage stability. 
A 200 C. treatment at two sodium levels was selected: 
0.25 and 0.50 weight percent sodium based on charge 
weight. The 0.5 weight percent sodium level represents 
only eight-tenths of the theoretical quantity of sodium 
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required to remove the sulfur. Thus 
the treat was aimed specifically at im- 
proving storage stability rather than 
desulfurization. The stock was caustic 
prewashed to remove dissolved hydro- 
gen sulfide, some mercaptan sulfur. 
and the known phenols in this stock. 
The pretreat eliminated the reaction 
of metallic sodium with compounds 
more economically removed by caus- 
tic washing. 

Figure 3 shows the excellent gum- 
time results on the sod:um-treated 
product as compared to results on 
stock from other treatments. From 
these tests it is noted that acid treat- 
ing, clay treating, or rerunning cannot 
produce results even nearly compara- 
ble to those from sodium treatment. 
A sodium concentration even lower 
than 0.25 weight percent will produce 
desirable results as measured by this 
test. 

To summarize then, sodium treating 
is a new method for improving the 
storage stability of gasoline stocks. 
The product obtained from fluid-cat- 
cracking is often unstable in storage. 
The cause of this instability is un- 
known, but a solution to this problem 
is essential. Sodium treating offers a 
possible solution which may be eco- 
nomically attractive. As a vardstick. 
sodium treating costs appear compara- 
ble or even less than those for clay 
treating. A major advantage in favor 
of sodium treating lies in the high 
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product recovery in comparison with 
other treats. Research work has shown 
that 98 percent is not an unreasonable 
vield and the 2 percent loss is largely mechanical, and 
would be reduced further on large scale operations, 

The type of equipment required on a large scale refin- 
ery operation is indicated by the equipment used in later 
experimental work. Basically, the process has four com 
ponents: 


1. Preparation of sodium dispersion. Experience in 
Ethy! laboratories shows the dispersion may be pre 
pared in either a continuous or batch operation, gen- 
erally using the process stock as the dispersing 
medium. 

2. Inireduction of sodium dispersion into the charge 
stock stream. Work shows the dispersion is easily 
pumped. 

. Reactor section. The typical refinery pipe still, ther- 
mal-cracking heater, or any gas-fired tubular reactor 
could be used. 

. Product recovery. A flash chamber, flash fractionator, 
or dephlegmator-type equipment is indicated. 

Sodium for Petrochemical Processes—-Sodium can 

be used in petrochemical processing in a number of ways: 
® as a treating agent for feed materials. 

@ as a raw material for sodium acetylide from petro- 

chemical acetylene and in other syntheses. 

@ as a catalyst in the polymerization of petroleum un- 

saturates to drying oils and to elastomers. 


Treatment of Raw Materials with Sodium——Hydro- 
carbon feed materials for petrochemical processes such as 
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Figure 4. An electromagnetic pump for handling sodium. This pump, developed in the atomic 
energy program, has no moving parts and no pack.ng glands 


(Courtesy—General Electric Company) 


the Oxo process can be refined by sodium treatment. The 
refining may consist of desulfurization as well as the 
removal of aldehydes, peroxides, and other undesirable 
impurities. Processes for refining such hydrocarbons as 
indene, piperylene and styrene are covered by Soday® and 
by Jordan. 

Sodium as a Raw Material The substitution of re 
active, low-cost sodium for one of the hydrogens of low 
cost petrochemical acetylene gives sodium acetylide and 
disodium acetylide as important petrochemical intermedi- 
ates. These materia!s have proven uses today in the manu- 
facture of drugs and insecticides. Thus, methyl ethyl 
ketone and monosodium acetylide condense to give methyl 
pentynol, a useful hypnotic compound. 


lit CNa CH,COCLH 


OH 
Similarly. the condensation of acetone with disodium 


acetvlide gives dimethyl hexynediol, an intermediate in the 
synthesis of the insecticide, allethrin 





Sodium, a New Processing Tool .. . 





OH OH 


Naf CNa 2CH,COCH, — CH, 


Sodium acetylide can be used in many other syntheses 
reacting with carbon dioxide to give propiolic acid, for 
example 

The addition of sodium to a wide variety of aromatic 
hydrocarbons gives highly colored and extremely reactive 
addition compounds which may be carbonated to give a 
number of promising aromatic dicarboxylic acids not 
otherwise readily available. 

The reduction of a number of fats and oils, particularly 
the cheap and readily available tallow and hydrogenated 
tallow, with sodium leads to fatty alcohols as described 
by Wilson and Stevenson.* These alcohols are finding a 
ready outlet in the manufacture of synthetic detergents 
and promise to be key raw materials for the production 
of lubricating oil additives. 

Sodium as a Polymerization Catalyst. Just as sodium 
was dispersed in the form of fine metallic globules in the 
hydrocarbon treating process described above, so may 
sodium dispersed in hydrocarbons serve as the effective 
agent in other processes, Such dispersions have the obvi- 
ous advantage of high surface area, permitting rapid and 
complete reactions. Dispersions may be simply made, as 
they were in the treating process, by agitating molten 
sodium and the hydrocarbon at high speed. 

Under suitable conditions, sodium may be used to cata 
lyze the dimerization of butadiene. Disodiodctadiene, the 
product of the dimerizing reaction, may be carbonated 
and hydrogenated to give a mixture of ten-carbon dibasic 
acids having considerable promise as raw materials in the 
plasticizer and synthetic lubricant fields, 

Synthetic drying oils of improved properties may be 
produced by reacting butadiene and styrene in the pres 
ence of dispersed sodium to give oily polymers, according 
to (Fleason and to Gleason and Leary. 

Metallic sodium has long been known as a catalyst for 
the polymerization of diolefins to synthetic rubbers. Thus, 
the original work on butadiene polymerization in Ger- 
many to give Buna (Bu from butadiene and Na from the 
chemical symbol for sodium) rubber involved polymeri- 
zation of a mass of butadiene in a kettle with sodium 
oated on long iron “fingers” which dipped into the kettle 

More recent work on butadiene polymerization with 
sodium has included the use of the Alfin catalyst, devel 
oped by \ \ Morton and his co workers at M.L.T. Phis 
catalyst is prepared by the interaction of sodium with an 
ether whereby an al-coholate and the sodium salt of an ole 
fin are formed and function as the polymerization catalyst 
Other work has centered about the use of dispersed sodium 
which acts as an eflective catalyst for the production of 
elastomers by polymerization of diolefins such as buta- 
diene, and for the copolymerization of butadiene and 
styrene, according to Crouch.’ Other work on the co 
polymerization of butadiene and styrene as catalyzed by 
sodium dispersions has been reported by Marvel, Bailey 
and Inskeep,” by Sehulze and Crouch,” and by Schulze, 


Crouch and Lynch 


Sodium as Heat-Transfer Medium —Much attention 
has been given in the past to precise control of high-tem 
perature petroleum processes. Mercury vapor has been 
used in the distillation of lubricating oils and many spe 
cial fired-heater designs have been developed for distilla 


tion of heat-sensitive products. Molten salts have been 
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circulated through tubes in fixed-bed catalytic converters. 

With a low melting point (208 F.) and a high boiling 
point (1628 F.), combined with a low viscosity (equal to 
that of water), high thermal conductivity and high heat 
capacity, liquid sodium should find application as a heat 
exchange medium in the petroleum industry. 


Safe Handling of Sodium—Certain misconceptions 
regarding sodium metal have come down unchanged over 
the years. Mary potential users who have known of so- 
dium’s excellent reactivity have felt that this very reac- 
tivity makes it too hazardous to handle outside of the 
laboratory. Actually sodium is no more difficult to handle 
than many other industrial chemicals which are consumed 
in large quantities every day. 

Just as you would never try to extinguish burning gaso- 
line with a pail of water, you would never store hydrogen 
fluoride in a glass botile. Similarly, once you learn the 
basic techniques of the handling of sodium and under. 
stand its properties, you can handle sodium safely, without 
fear, and thus add to your list of useful raw materials. 

Since sodium is so reactive, it is, in general, handled in 
closed systems, blanketed with inert gases. Due to its low 
melting point, low density and low viscosity, however, it 
may be handled quite readily in liquid form—and pumps, 
flowmeters, heat exchangers and instruments developed in 
the atomic energy program are in many cases available to 
industry for the handling of liquid sodium. One such pump 
is shown in Figure 4. This unique pump has no moving 
parts and no packing gland and uses electrical forces to 
move the sodium. A current is passed through the sodium 
and a magnetic field created around the pipe in which 
the sodium flows. Then the “left-hand rule” which was 
learned in high-school physics operates and the conductor 
(sodium metal) moves in the magnetic field. 

Sodium is available in a variety of forms designed to 
facilitate its handling and use in the plant. Of course. 
everyone does not want a tank car of sodium; so many 
different-sized “packages” are available. Sodium bricks, 
for example, come in sizes ranging from 1-25 pounds 
Twelve-pound bricks are of a convenient size. For pro- 
cesses where larger quantities of sodium are handled, 
sodium is available cast-solid in steel drums. Once melted, 
sodium can be handled in mild steel equipment. 

Between the Liquid Metals Handbook"! and the litera- 
ture of sodium manufacturers.'* recommendations are 
available for protective clothing, fire extinguishing, stor 
age and other aspects of safe handling of sodium. 

Thus sodium, now being consumed by American indus 
try at the rate of 250 million pounds per year is a heavy 
chemical of proven applications with well - developed 
techniques for safe handling. It promises to play an in 
creasingly important part in refinery and petrochemical 
operations 
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Is the Equipment Specialized ? 


Here is a review of the process equipment with emphasis on how it compares 


with refinery equipment. 


Ernest V. Owen, 
Stone & Webster Engineering Corporation 


Boston 


DURING THE past 20 years, the relatively simple re- 
finery operations of the petroleum industry have been gen- 
erally replaced by complicated refinery procedures, entail 
ing the use of more complex equipment and, in a few 
cases, the use of equipment that was previously entirely 
foreign to the petroleum industry. This is particularly true 
in the new offshoot of the petroleum industry, the vast 
petrochemical industry. 

Since there is considerable difference of opinion as to 
just what processes are encompassed in the term “petro- 
chemical industry,” it seems desirable, before discussing 
equipment for petrochemical plants, to attempt to establish 
the boundaries of the petrochemical industry. It is inter 
esting to note that the American Petroleum Institute, in 
their book Glossary of Terms Used in Petroleum Refineries 
(1953), state that the term “petrochemicals” is so loosely 
used and covers such a wide variety of products that it can 
not be defined specifically. There should, however, be 
established a line of demarcation between the petroleum 
refining industry and the petrochemical industry on one 
hand, and a boundary line between where the petrochemi 
cal industry ends and the textile, rubber and detergent 
industries begin. 

In this present article, petrochemicals will be taken to 
mean “pure chemical substances made from petroleum or 
natural gas and produced for the chemical markets.” 

A number of petroleum refining companies have gone 
into joint petrochemical enterprises with chemical com- 
panies, and hence the design of these plants and the type 
of equipment installed reflect the recent technological ad- 
vances made in both of these industries. The cost factor in 
petrochemical plants has largely limited such operations to 
the major chemical companies, because many of these proj- 
ects range in cost from $5 million to $40 million. The 
capital investment in process equipment for a petrochemi- 
cal plant per unit of throughput is usually much greater 
than in the case of a petroleum refinery, especially when 
producing products like polyethylene where the difference 
in unit cost is particularly striking. 

Petrochemical plants are, in general, less flexible in op- 
eration in regard to the character of feed stock and prod- 
ucts produced as compared to the average petroleum 
refining plant, i.e., they are less able to meet varying mar- 
ket demands. This is largely due to the complexity of 
equipment in the average petrochemical plant and the fact 
that it is tailor-made to produce a certain chemical product. 

Another basic difference between these two industries 
should be borne in mind, namely the petroleum refines 
operates on large volume, relatively cheap material, while 
the petrochemical operator processes relatively smaller 
volumes of higher priced materials. The greater profit per 
pound of material enjoyed by the petrochemical industry 
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and an unsatisfied market demand for some of the products 
explain the acceptance by the operators of higher cost 
processes and equipment than would be countenanced by 
the petroleum refinery industry. 


Materials of Construction— This is reflected in the 
method of approach in selecting the kind of material for 
equipment in the petrochemical industry as compared to 
the petroleum industry. The refinery engineer is forced to 
use mild steel and other relatively inexpensive material as 
far as practical, making allowance for corrosion by an 
addition to the thickness of the material, and only when 
severe corrosion and extreme temperature considerations 
enter the picture are more expensive metals employed, 

Most of the corrosion problems in the petroleum refinery 
arise from: (a) hydrochloric acid formed by the hydroly- 
sis of chloride salts; (b) hydrogen sulphide and other 
sulphur components; and (c) sulphuric acid used in re 
fining operations. 

It was found that the high nickel alloys such as monel 
will withstand hydrochloric and sulphuric acid corrosion 
within certain ranges, and that the austenitic stainless 
steels are highly resistant to high temperature sulphur con 
ditions. It is true that occasionally the refiner runs into 
special corrosion problems like those encountered when 
handling phosphoric acid and phenol, but these are not 
common in the petroleum refining industry, 

Many of the problems of corrosion now facing the petro 
chemical industry have been previously experienced by 
the chemical industry and, in most cases, successfully 
solved. The complexity of petrochemical processes and the 
multiplicity of chemicals handled make it difficult to deal 
with corrosion of equipment in petrochemical plants in 
general terms or in a brief space, particularly where dif 
ferent maxerials are used to withstand the action of the 
same chemical in various parts of a process. Petrochemical 
plants require a far wider selection of construction mate 
rials than does the petroleum industry. Looking ahead, new 
processes will demand fundamental work on material selec 
tion. 

The relative suitability of various metals to resist a 
viven chemical varies considerably with the concentration 
and temperature of the chemical being handled, the pres 
ence of impurities which may act as accelerators of corro 
sion, and velocity effects. A metal which may be highly 
resistant to a stagnant solution may be corroded by a turbu 
lently flowing solution. However, all contaminants are not 
necessarily corrosive and some may even act as inhibitors 
of corrosion. 

In the petrochemical industry, care must be exercised in 
the choice of metals of construction because many of the 
processes can not tolerate pickup of metallic ions or det ri- 
oration residue in the product. Where no contamination is 
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In some cases highly corrosive conditions dictate the use of special 
equ pment such as these carbon and graphite reboilers 
(Courtesy—National Carbon Company) 


permissible, it may be necessary, in certain obstinate cases 
to resort to non-metallic equipment such as glass or ceramic 
material. Incidentally, laboratory 


when carried out under conditions approximating as far as 


corrosion” § tests, even 
possible those existing in a plant, are by no means an 
infallible guide to the behavior of such metals in service 
Contaminants, even in small concentrations, make the cor 
relation of laboratory tests with service behavior difficult 

Plain carbon steel is a material most often selected for 
construction of petrochemical equipment where no corro 
sion problem presents itself and where extreme tempera 
tures are not encountered, For instance, most of the equip- 
ment in ammonia plants is fabricated from carbon steel 

Copper is also widely employed in the petrochemical 
industry. This is particularly true when handling alcohols, 
where copper is used because of its corrosion resistance, 
high heat conductivity and ease of fabrication. Copper is 
used extensively in the production of acetic acid, lactic 
acid, formie acid, acetone, formaldehyde and the esters 
Corrosion resistance of the bronzes is normally similar to 
that of copper, but under certain conditions may be much 
greater. Some of the copper nickel alloys are also used to 
i considerable extent 

The relative low cost of aluminum and its high resistance 
to corrosion by many chemicals are responsible for its ex 
tensive use in petrochemical process equipment, Furthe: 
more, the large variety of shapes and forms in which it is 
available makes it adaptable to many applications in the 
process industries 

Concentrated nitric and acetic acids have been stored in 
long life of the 
material, but also because any compounds which may be 
introduced by super ial attack are colorless. A number of 
anhydride 


aluminum vessels not only because of the 


petrochemicals, such as acetaldehyde, acetic 


acrolein acrylonitrile butvric iid formaldehyde vlycer 


ines and the glycols within certain limits regarding tem 


perature, concentration and degree of purity have been 
successfully handled in aluminum equipment 
Nickel and its alloys are high on the list of corrosion 


resistant materials, An outstanding feature of their behavior 
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is their resistance to corrosion by solutions of the alkalies. 
Combined with this, some of the lower alloys of nickel 
have a degree of resistance to the non-oxidizing acids, 
which makes them especially valuable when the service 
involves alternate exposure to both acids and alkalies. 
Nickel and monel have been used successfully in a number 
of petrochemical processes. Nickel clad, multiple effect 
evaporators have been employed in the concentration of a 
solution of glycerol plus a sodium chloride salt solution, 
and in the condensation of ethyl chloride, when made from 
ethylene gas plus hydrogen chloride, nickel or monel tubes 
have been used to avoid trouble caused by traces of water. 
The Ni-Mo-Fe alloys, as a group, will withstand the 
highly corrosive action of the common mineral acids em- 
ployed in the petrochemical industry, such as hydrochloric 
and sulphuric, over a wide range of temperatures and 
concentrations. 
the family of chromium nickel and 
high chromium alloy steels—are among the most impor- 
tant and versatile of the metals employed today in the 
petrochemical industry. The austenitic stainless steels have 
very good resistance to corrosion by nitric acid in all con- 
centrations and at practically all temperatures and to weak 
bases such as ammonium hydroxide. In general, organic 
compounds do not give rise to any major corrosion prob- 
lems with straight stainless steels, except in a few specific 
cases involving certain organic acids or organic halides. 
Stainless steels are frequently used in plants producing 
acetic acid, and phenol has been successfully distilled in 
equipment constructed with No, 316 stainless steel. As in 
the case of other metals, care must be exercised when de- 
ciding to use stainless steels in a specific application. All 
concentrations of hydrochloric acid will attack the 18-8 
straight stainless steels. and these same stainless steels are 
subject to attack by intermediate concentrations of sulphu- 
ric acid (20 to 80 percent). In these intermediate concen 
trations, stainless steel alloys containing molybdenum with 
copper or silicon, along with higher levels of nickel and 
chromium, provide good resistance to attack. On the other 
hand, where the corrosion problem is not so marked, it 
may be desirable from an economic standpoint to utilize 
some of the lower chromium alloys, as the 4 to 6 percent 
chromium steels, which may be entirely adequate for the 


The stainless steels 


service encountered. 

Clad plates are used extensively in both the petroleum 
and petrochemical industries, but naturally have found 
wider application in the petrochemical industry. A layer of 
corrosion resistant metal (such as nickel, Ni-Cr-Fe alloys, 
monel, the 300 and 400 series stainless steels and copper) 
integrally bonded to a low cost carbon steel backing plate, 
gives all the benefits of the more expensive solid alloy. 
Clad steels have been supplied for tube sheets, floating head 
and shell covers, and shell plates of heat exchangers where 
protec tion Is required only on one side, and have presented 
no major difficulties in fabrication. 


One should not leave the subject of metals corrosion and 
selection in the petrochemical industry without making 
reference to lead. Lead is employed, to a considerable ex- 
tent, in handling highly corrosive fluids, either in the form 
of “chemical lead,” which is practically pure lead; “tellu- 
rium lead,” in which has been incorporated a small amount 
of tellurium for added resistance to fatigue failure due to 
vibration: or “hard lead,” which contains 4 to 12 percent 
antimony (usually 6 percent), which improves the mechani- 
cal properties of lead below 200 F. Either solid lead or lead 
lined pipe, fittings and pumps have been available on the 
market for many years, and vessels have been lined with 
either sheet lead or homogeneous or bonded lead lined. 

Lead is a favorite material for handling sulphuric acid 
up to about 90 percent concentration, and is resistant to 
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concentrated or glacial acetic acid, but is attacked by dilute 
solutions of acetic acid in the presence of oxygen. It is not 
generally recommended for use with hydrochloric acid or 
nitric acid, but the alcohols, benzol and phenol have little 
effect on lead. It has been used for lining equipment in the 
manufacture of tetrachloroethane. pentachloroethane and 
hexachloroethane. 

In some petrochemical processes, in the search for a 


satisfactory corrosion resistant material, it may be neces- 
sary to depart from the field of metals and employ other 
materials. Foremost among these are the ceramic products. 
typified by chemical stoneware, carbon and graphite, glass 


and the plastic materials. 

Amorphous carbon and graphite and impervious carbon 
and graphite have been used for many years, and their 
field of application is rapidly expanding in the chemical 
and petrochemical industries. They are resistant to most 
chemicals and avoid metal contamination in the product. 
Impervious graphite has been fabricated into heat exchang- 
ers, pipe and fittings, globe valves, centrifugal pumps up 
to 800 gpm and bubble cap trays com, ‘te with caps, 
chimneys and downcomers. Impervious carbon and graphite 
are suitable for concentrations of sulphuric acid from 0 to 
96 percent, and are chemically resistant to all concentra- 
tions of phenol at temperatures known to exist in most 
processes involving phenol. Impervious graphite exchang- 
ers have been used for the evaporation of ethyl alcohol 
and ethyl ether from a water solution of sulphuric acid, 
and this type equipment is used in the alcohol chlorination 
processes. In fact, these materials are often selected where 
the presence of hydrogen chloride greatly increases the 
corrosiveness of the system. Carbon and graphite equip- 
ment, however, does possess the property of brittleness, 
which rather limits its usefulness. 

The growth in the use of plastics as materials of con- 
struction for equipment handling chemicals and _petro- 
chemicals has been very marked in the past few years. One 
of the plastic constructional materials, which has been on 
the market for a number of years, is resistant to most acids, 
bases and salts, chlorine and many solvents and other 
chemicals, except those of a highly oxidizing nature. It is 
prefabricated in the form of flanged pipe and fittings, 
cylindrical tanks with flat, dished or conical bottoms and 
rectangular tanks. 

Polyethylene, a recent newcomer in the equipment indus- 
try, is inert to many gases and chemicals up to 165 F. The 
hot gas welding method is used for fabricating polyethyl 
ene shapes, and this material can be easily drilled, sawed 
and machined with wood or metalworking machinery. 
Standard sizes of extruded polyethylene pipe run up to rh 
in. in diameter 

Another plastic, 
vinylidenes chloride, is extensively used in the manufac 
ture of pipe and tubing which has had wide application in 
handling highly corrosive liquids and gases. Pipe, fittings 
and valves lined with this plastic can be used within the 
194 F. for continu 


a copolymer of vinyl chloride and 


temperature limitations of O I. and 
ous service 

Chemical stoneware and porcelain are practically unaf 
fected by all solvents and acids, except hydrofluoric acids, 
and are relatively immune to alkalies. It is understood that 
chemical porcelain will withstand processing temperatures 
somewhat above 400 I. Chemical porcelain equipment is 
available in the form of pipe and fittings, process towers 
up to 24 inches diameter, centrifugal pumps and flow 
metering pumps. While chemical stoneware and chemical 
porcelain have a high corrosive resistance and extreme 
cleanability. they do have low mechanical strength and 
poor heat transmission. Some chemical porcelain shapes 
ire also available in armored construction, the armor 
frequently being a fiberglass reinforced plastic. 
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Special types of valves and piping have been developed to combat cor- 
rosion, such as these made from porcelain. (Courtesy—Lapp Insulator 
Company) 


Pyrex glass pipe is distinguished for its resistance to all 
acids, except hydrofluoric and moderate alkalies, preven 
tion of contamination and its visual characteristics. A line 
of pipe is available up to 6 inches id, including fittings. 
Joints are made with metal flanges which are cushioned 
from the glass by asbestos inserts. Normal operating tem 
peratures extend up to 250 F., and maximum working 
pressures vary from 20 psi for 6 inch pipe to 50 psi for 
one inch pipe. 

When a specially formulated glass lining is fused to steel, 
a material of construction results which combines the cor- 
rosion resistance of glass with the working strength of steel, 
and “glassed steel equipment” is used for reaction kettles, 
crystallizers, settlers, mixers, storage tanks and other forms 
of process equipment in the petrochemical industry, as 
well as in the straight chemical industry. In this connee 
tion, one company makes a line of standard glassed steel 
columns and glass lined pips, fittings and valves. Glass 
lined equipment, apart from its corrosion resistance over a 
wide range of chemical conditions, possesses a number of 
other advantages, such as exerting no catalytic effect on the 
reaction, minimum adherence of product to the walls of 
the vessel and ease of cleaning. 

Since glass is resistant to hydrochloric acid in all con 
centrations and temperatures up to 300 F., it is used in 
many petrochemical operations, such as the manufacture 
of carbon tetrachloride, trichloroethylene and perchloro 
ethylene. A’ variety of chlorinated petrochemicals have 
utilized glassed steel equipment in their production proc 
esses. In the manufacture of ph ‘nol and acetone by the air 
oxidation of cumene, glassed stecl equipment is employed 
in certain phases 

When comparing the petrochemical and the petroleum 
industries, it might be stated that. in general, more extreme 
temperatures are encounter Lin the petrochemical indus 
try. Not infrequently, hydrocarbon gases must be heated 
from 1400 to 1550 F 
petrochemical operations, while there are few petroleum 


and in some cases even higher, in 


refining operations where the temperatures exceed 1000 f 
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High-pressure equipment, such as this ammonia converter, finds use in 
many of the petrochemical processes. This vessel was pressure-tested at 
19,000 psi. (Courtesy—Bethlehem Steel Company) 


Vessels operating at high temperatures necessitate special 
material and fabrication procedure with closer laboratory 
control 

Low Temperature Applications — At the other end 
of the temperature scale, it is unusual to run up against 
temperatures below 75 F. in the petroleum industry, 
200 F. or even lower are not ab 


while temperatures of 
These extremes in 


normal in the petrochemical industry 
temperature are reflected in the design of the equipment, 
particularly in regard to metal selection, 

Carbon steel is normally employed for temperatures 
down to 20 F.. aluminum killed steel from say 21 to 

0) F.. StL percent nickel steel with .20 percent maximum 
carbon from rl to 50 F 
steels, or the newly developed bl, 
helow 150 F. In the field of the nonferrous metals, alu 
minum, nickel, monel and copper retain a high order of 
at the lowest obtainable temperatures 


and the austenitic stainless 
percent nickel steel, 


their impact value 

In refrigeration where very low temperatures are re 
quired, it is generally advantageous to employ two or more 
refrigerants in order to maintain pressures within reason 
able limits. An application of the “split stage” or “cascade” 
refrigerating system, when it is desired to go to say 210 
F., employs methane, ethylene and propane as refrigerants 
and utilizes centrifugal compressors. The low temperature 
evaporator coil is part of the methane system, the methane 
conde riser being cooled by the evaporal T coil ol the 
ethylene system, and the ethylene condenser is cooled by 
the evaporator coil at the propane system The propane it 
self is condensed by The heat energy is progres 
sively upgraded and finally eliminated from the system 


water 


“auto-refrigeration” or “self-refrigera- 


The principle of 
of the petrochemical 


tion” is at times utilized in some 
processes, where the presence of light liquefied hydrocar 
bons offers the possibility of refrigerating the mixture by 
a reduction in pressure. However, this same principle has 
been used in the petroleum industry for a number of years 

The diversification of the petrochemical industry not 
only leads us into new fields of extreme low and high tem 
peratures, but also poses new problems in extreme high 
and low pressures, at times calling for specially designed 
equipment and the use of special alloy steels 

High Pressure Applications 
high pressure in a chemical reaction has a number of effects, 
the three most important being the increase in the reaction 


The application of 
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rate, the production and maintenance of a liquid phase, 
and the shifting of chemical equilibrium; i-e.. in some 
cases relative reaction rates are varied by pressure, so that 
certain desired reactions are favored. The formation of 
polyethylene from ethylene is an outstanding example of 
the effect of high pressures on chemical reactivity. 

High pressures up to 15,000 psi, particularly in the syn 
thesis of ammonia by the direct reaction of nitrogen and 
hydrogen, are not unusual, and pressures up to 30.000 psi 
have been encountered in the commercial production of 
polyethylene. Undoubtedly, higher pressures will be used 
in the future with the development and perfection of new 
materials and fabricating methods. The manufacturers of 
equipment for the steam generating industry have a wide 
background of experience in the design of high pressure 
vessels, and other industries have availed themselves of this 
experience in the search for suitable materials and im- 
proved methods of fabrication. At present, one of the 
larger boiler manufacturers is designing and building a 
boiler for 4500 psi and 1100 F steam. 

Up until the last couple of years, reactor vessels were 
frequently fabricated from carbon steel, with an interior 
insulating lining to maintain the outer pressure shell at a 
metal temperature below 650 F., even though the reaction 
temperatures in the vessel were in the neighborhood of 
1000 F. The insulating lining, in many cases, was pro 
tected by a thin stainless steel inner shell which acted as 
a diaphragm to prevent gas flow through possible voids and 
cracks in the insulating material. This inner liner also pre 
vented erosion of the insulating material. More recently. 
the pressure shells of some reactors have been built of 11, 
percent chrome and 14 percent molybdenum, which has 
been used by boiler manufacturers for applications at tem 
peratures of 1000 F.. and permits the elimination of the 
inner refractory liner. 

In many high-pressure applications, hydrogen plays a 
part in the process, such as in the production of ammonia. 
methanol and higher alcohols, and under this high pres 
sure, hydrogen attacks the steel, causing embrittlement due 
to decarburization. Increasing pressure and temperature 
accelerate the rate of this hydrogen attack. Unfortunately. 
there is not a great deal of reliable information on this 
subject, although considerable research is being done along 
these lines. It seems that every large producer of petro 
chemicals has his pet analysis of steel to be used in the 
fabrication of vessels handling hydrogen under high pres 
sure. One company states that: “In the plain carbon steels. 
the hydrogen has a tendency to combine with iron carbide 
producing methane which causes brittleness, fissuring and 
finally cracking under stress. This action is retarded by 
the introduction of chromium and other stable carbide 
forming elements, such as molybdenum, tungsten, vana 
dium, titanium, ete. Nickel or manganese are not particu 
larly helpful. The chromium steels with molybdenum be 
come increasingly resistant with increase in chromium 
content and they may be used at higher and higher tem 
peratures as the alloy content is increased.” 

Generally speaking, the vessels in the petrochemical 
industry are smaller in comparison to the petroleum indus 
try, and seldom need to be field fabricated. 

Most steel vessels in the lower pressure field are of 
welded construction, fabricated in accordance with the 
ASME Boiler Code or the API-ASME Code for Unfired 
Pressure Vessels. Incidentally, both Codes state that: “The 
rules are intended to apply to vessels designed for pressures 
not exceeding 3000 psi.” 

One interesting development in high pressure vessel con 
struction is the multilayer type. Multilayer vessels are built 
up from concentric layers of relatively thin steel plate, pro 
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gressively wrapped, tightened and welded together on an 
inner pressure type cylinder. With multilayer vessels, the 
inner layer may be made of high alloy steel with the outer 
layers of low alloy or carbon steel. For pressure ranges of 
7500 psi to 25,069 psi, a low alloy, high tensile material 
has been used in the construction of multilayer vessels. The 
thickness of the layers is usually 14 inch, and the thickness 
of the inner shell is normally 14 to 14 inch. Multilayer ves- 
sels have no rigid dimensional limits other than those im- 
posed by shipping limitations and the size of the end 
closures currently available. Vessels of this type are being 
built for 15,000 psi, and other vessels are now being de- 
signed for 25,000 psi. Vessels have been fabricated as large 
as 36 inches id and more than 120 feet long, designed for 
1000 psi air pressure. It is stated that multilayer vessels 
become competitive with ordinary welded steel vessels 
when the thickness is 145 inches minimum for a vessel, say, 
about 3 feet in diameter. Incidentally, heat exchangers for 
an ammonia plant have been constructed utilizing this type 
of construction to operate at pressures in excess of 5000 
psi with high pressure closures for the channel covers. 

Many of the high-pressure vessels have been of solid 
forged steel construction. A considerable number have been 
built for synthetic ammonia plants to withstand pressures 
up to 15,000 psi and others to 30,000 psi, and several have 
been designed to operate around 40,000 psi. The size, apart 
from shipping restrictions, is limited by the weight of 
ingot that can be cast and the available forging capacity 
which varies somewhat among the several companies han- 
dling this type of equipment, and is in the neighborhood of 
300 tons. The walls of some of these vessels are quite thick, 
for instance, considering a vessel 36 inches id and 40 feet 
long, the maximum wall thickness would be about 12 inches. 

The three types of construction outlined above are the 
ones almost exclusively employed for the fabrication of 
high pressure process vessels in the petrochemical field in 
this country, although other types have been used in Europe. 

Methods of making a pressure-tight joint between two 
metal surfaces is one of the most important problems of 
high pressure design. Much of the closure technique was 
developed before the petrochemical industry came into 
being as such. 

The ring type joint, with either oval or octagonal steel 
rings, used for many years in the petroleum industry for 
piping connections, is frequently employed for moderately 
high pressures and sizes up to, say, 18 inches. American 
Standards Association has established dimensions for these 
in sizes up to 24 inches for pressures up to 1500 psi, and 
sizes up to 12 inches for 2500 psi. The bolting requirement 
for high pressures and large sizes militates against its use 
under extreme conditions. Another high-pressure joint for 
piping is the lens ring used by the Bureau of Mines con 
sisting of a hardened steel ring with spherical surfaces 

Probably the most common type of closure in high 
pressure work is the “delta” or triangular type of gasket 
developed by du Pont, although this type of joint poses a 
problem in sizes, say, 36 inches and above, due to the 
expensive machining and close tolerances required. The 
sjridgman closure designed by Prof. P. W. Bridgman of 
Harvard is extensively used in the U.S. A. in large sizes 
for high pressure application. and probably ranks second 
in frequency of application of the delta gasket 

Centrifuges——Centrifuges have found a considerably 
wider field of application in the petrochemical industry 
than has been true of the petroleum industry where they 
have been used for bright stock dewaxing, solvent dewax 
ing and separation of sludge from acid treating 

Centrifugation, an operation whereby a mixture of two 
or more materials is separated into components by the use 
of centrifugal force, has been used in certain petrochemical 
processes requiring liquid/solid separations following a 
REEINER 
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Centrifuges find considerable use in certain processes, particularly in 
separating liquid/solid mixtures following a crystallization operation 
(Courtesy—The Sharples Corporation) 


crystallization operation and the separation of immiscible 
liquids having appreciably different specific gravities. The 
same type of centrifuges which are widely used in the pe- 
troleum industry have been found applicable in the petro 
chemical industry, although in certain instances modifica- 
tions have been required to meet specific operating condi 
tions. These variations would include modifications of 
crystal separating centrifuges for operating at very low 
temperatures to separate crystalline hydrocarbon products. 
In the low temperature crystallization of paraxylene where 
temperatures around 100 F. are encountered, stress 
requirements in the centrifuge make necessary the use of 
nickel alloy steel in stress parts and total enclosure to avoid 
condensation of atmospheric moisture. 

High-speed centrifuges are available for the separation 
of two immiscible liquids containing solids and yielding 
three separate effluents. For special acid separations, corro 
sion is frequently severe and necessitates the use of one of 
the nickel-base alloys. 

In the Podbielniak centrifugal multistage contactor and 
solvent extractor, two liquids are contacted for liquid to 


liquid extraction and separated in one machine, the liquids 
being in contact only a fraction of a minute. This extrac 
tor is being used in the petrochemical industry, for instance, 
in the extraction of butadiene in liquid phase with cuprous 


ammonium chloride. 

Crystallization- Although unusual to the petroleum 
industry, crystallizers make their appearance in the petro 
chemical industry for example, in the production of am 
monium sulphate from anhydrous ammonia and sulphuric 
acid. Incidentally, in this particular case, practically all 
the equipment is fabricated from No. 316 stainless steel, 

A crystal form from an impure solution is generally itself 
pure, and crystallization furnishes a practical method for 
obtaining pure concentrated chemical substances. There are 
numerous types of commercial crystallizers which are char 
acterized by the fact that super-saturation is produced by 
cooling either with or without substantial evaporation and 
by the type of physical form which the ecrystallizer takes 
Frequently, the evaporation takes place under vacuum. 
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A cont.nuous drum filter of homogenized lead and steel construction 
used in petrochemical manufacture. (Courtesy—Oliver United Filters, 
Inc.) 


There is at present a high degree of interest in continuous 
fractional crystallization, where one of the solutes is erys 
tallized out and the others are left in the solution, and ex 
tractive erystallization for the separation of close boiling 
isomers, The selection of the proper type of crystallizer 
requires a thorough familiarity on the part of the engineer 
with the fundamental laws and principles which underlie 
the process of separating chemicals in crystalline state from 


solutions, combined with sound engineering judgment. 


Flakers 


employed in the petroleum industry for solidifying of 


Flakers, or cooling drums, which have been 


molten liquid wax, find a field of application in the petro 
chemical industry for producing a flaked or granular ma- 
terial, such as phthalic anhydride. The molten material is 
applied to a revolving drum where the material is cooled 
and removed by a knife into a receptac le or conveyor 
ready for packing. Generally, the drums are nickel plated 
or of similar construction 

Filtration —Filtration is used to a considerably greater 
extent in the petrochemical industry than in the petroleum 
industry, where it is employed principally in connection 
with: (a) percolation through a deep bed of clay, which 
is the oldest method and which is rapidly becoming obso- 
lete; (4) contact filtration, usually employed in connec- 
tion with the refining of lubricating oils: and (c) solvent 
de waiving 

The types of filters used in the petrochemical industry 
are not essentially diflerent from those encountered in the 
petroleum or chemical industry, although the various proc- 
fsses pose their own peculiar corrosion problems which 
must be taken into consideration in specifying the equip 
ment. Whether the filters should be of the gravity type, 
plate and frame or enclosed pressure type, or the intermit 
tent or continuous vacuum type will be determined by the 
character and quantity of the material to be filtered. In 
the answer will be obtained by a discussion 
since they are 


most Cases, 
with the filter 
constantly carrying out research in filtering various kinds 


manufacturer's engineers 


of material and have accumulated a wealth of data, unless 
the siline problem has been encountered before 


Mixing As one reviews the various petrochemical 
processes, he very frequently encounters the operation of 
mixing. It is quite a step from the simple paddle mixer of 


yesterday to its modern descendants. the turbine and pro- 


")? 


peller mixer with a stabilizing ring to minimize shaft vibra- 
tion. However, paddle mixers can not be ignored, since 
there is still a wide field of application for them. During 
the past few years, considerable experimental work has 
been done in determining the principles of turbulence, and 
emphasis has been placed on the fluid mechanistic approach 
to an understanding of mixing as applied to various chemi- 
cal processes. 

Generally in the petrochemical industry, vertical cylin 
drical vessels with narrow vertical baffles are used for 
mixing operations with either top or side mounted agita- 
tors. While many of the mixing applications in the petro- 
leum industry involve the use of the side entering type, en- 
tailing a submerged stuffing box, most of the installations 
in the petrochemical industry are the top entering type. 
Incidentally, mixing sometimes is also accomplished by jet, 
ejector and orifice mixers, by recirculation with centrifugal 
pumps or by air agitation. 

In the petrochemical industry, many steps in the opera- 
tions are batch handled, and the continuous processes gen- 
erally are carried out in smaller tanks with smaller thruputs 
than is true in the petroleum industry. Furthermore, in the 
petroleum industry most of the fluids which are handled 
are noncorrosive or lubricating with only a few operations 
where highly corrosive materials or slurries are involved. 
while in the petrochemical industry many of the fluids are 
corrosive to most materials, abrasive particles may be 
present and liquid-solid mixtures are very common. A new 
development by one company is that of a mechanical seal 
to replace the packed stuffing box. with an important 
advantage in that the seal, when submerged, can be re- 
placed without emptying the tank and in a design where 
the mixer shaft is mounted on antifriction bearings not 
exposed to the tank contents. 


Fired Heaters— Many of the problems encountered in 
the design of petrochemical heaters are not particularly 
different from those we run into in the petroleum industry, 
except that certain of the problems are accentuated by ex- 
tremely high temperatures or the corrosive nature of the 
material being handled. 

To meet the problems arising from high temperature. 
corrosion and oxidation, various tubing materials are avail 
able, ranging from plain carbon steels and advancing pro 
gressively through the carbon-molybdenum steels, the 
ferritic chromium-molybdenum alloy steels, the 18 percent 
Cr-8 percent Ni series, and finally a 25 percent Cr-20 per- 
cent Ni alloy. In special cases, other materials have been 
used, such as high nickel alloys when heating methane 
containing chlorine. 

Generally speaking. the petrochemical industry utilizes 
smaller heaters than does a large petroleum refining unit 
and, in the case of large petrochemical plants. the tendency 
is to build multiple units instead of a single large integrated 
unit, because of the greater flexibility secured. The heater 
itself must be designed to insure flexibility in heating rates 
to give the desired temperature pattern. Control of heat 
distribuiion is particularly critical in most petrochemical 
heaters and requires precise temperature control to secure 
maximum production of the desired products. Several heat- 
ers have been built in which the catalyst is placed in the 
furnace tubes, all of which operate in parallel. Another 
interesting development is that incorporated in several 
heaters which heat a very corrosive acid vapor to approxi- 
mately 1800 F. in a fused silica coil. It is reported that this 
heater has been in operation for several years with no 
tube failures. 

Indirect Heating—Many of the petrochemical proc- 
esses require carefully controlled and uniform heating, 
such as heating reactors or other process vessels, where 
direct-fired heating is not a satisfactory solution. Steam, 
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oils, mercury, dowtherm and HTS salts are available for 
this purpose, each one suitable within a certain range of 
application. Most of these fluids have been used at times 
for indirect heating in both the petroleum and petrochemi- 
cal industries, although they have a much more diversified 
application in the latter industry. 

Heating by steam, in general, is restricted to a maximum 
temperature of about 450 F., because of the high pressures 
involved beyond this range, while the use of petroleum oils, 
as a heat transfer media, is generally limited to 600 F. 


Dowtherm, a eutectic mixture of organic compounds of 
diphenyl and diphenyloxide, is an excellent heating me- 
dium, and normally has a working range of 500 to 700 F. 
The system is usually designed so that the vapor generated 
in a vaporizer or boiler passes to the heated vessel where 
it condenses, and the condensate flows back either by 
gravity or is pumped to the vaporizer. Dowtherm has been 
employed in a number of installations in the petrochemical 
industry, such as: (1) control of the catalyst temperature 
in the direct oxidation of ethylene to ethylene oxide; (2) 
oxidation temperature on the oxidation of naphthalene to 
phthalic anhydride; and (3) control of catalyst tempera- 
ture in the manufacture of butadiene from ethyl alcohol. 
Mercury, although its field of application is from 600 to 
1000 F.. is very seldom used in these industries because of 
many disadvantages, such as the high cost of the equip- 
ment and of the mercury, high maintenance and other fac- 
tors. A molten mixture of inorganic salts (nitrates and 
nitrites of sodium and potassium) designated HTS, was 
formerly used extensively in the Houdry catalytic cracking 
process as a heating and cooling liquid, and is available for 
use above the maximum limits of oil or dowtherm. 


Instruments and Controls In general, the problems 
of instrumentation in petroleum refineries and petrochemi- 
cal plants are very similar; in fact, the bulk of the instru 
ments are identical. 

It is in the following areas that we notice the most sig- 
nificant diflerences: 

1 With a few EXce] 


products which are 


chemical processes yield products which are essentially pure 


petroleum refineries produce 


of hydrocarbons, while petro 


Consequently, in most refinery processes, a tailure momen 
tarily to meet product specifications need not be serious be 
cause of the ability to blend in the tankage and 
product Im othee petrochemical plant, however, 


where pure compounds are made, 


still secure an 
acceptabl 
inaccuracy in origin 
brations, or calibration shifts, can easily result in the | 
tion of an entirely different or, probably, valueless pre 
and, therefore, petrochemical mstruments must be acc 
and stable 

2. Because of the exacting specification of many petrochemi 
cal products, more extensive use of analytical instruments it 
the operating plant is found. The pH, oxidation-reduction 
potential, conductivity, dielectric constant micasurecments, t 
gether vith mirared ; ( ass spectrometers t 
demand. Also, analytic: neasu 
with many of the products of a petrochemical 
yt a reiimery. Thus, we have in this phase, 1 


rements are mor 


instrumentation, 


reater variety ol rac il devices from 


and fora specil 


The problem of corrosion, which is a many-sided 

e petrochemical industry, plays a very important part 
ection of material for measurement de vices, as well as 
valves. The corrosion problem sometimes mvolves not 
se parts of instrumentation in contact th wp 
it, because there is a p ssihility of leakage 
ransmiutters or locally mounted instruments 
nresistant 

he subject of temperature and pressure rang 

discussed previous] The temperature and press 

petrochemical operations may go well above a1 

t petroleum refineries, The hig 


a ser! IS lactor, not only in t 


hose encountered in 
requirements are 
nel t 3 ce measu 
fic w, a fferential pressure a ! liquid ley Valvir 
are also serious. Special instruments are available 


ent t the pressure itself, b als m tl 
el 


December, 1954—-PetroLceum REFINER 














Construction details of a top entering mixer such as is used exten- 
sively in petrochemical processes. (Courtesy-—Mixing Equipment, Inc.) 


services up to 80,000 psi, and control valves have been built up 
to at least 30,000 psi in sizes up to 1 in. The mstrument com 
panies are doing considerable development work in the high 
pressure field 

On the other hand, flow rates are usually lower because of 
smaller plants and less volume production, Graphic panels, 
shich are now being used extensively in the petroleum refin 
eries, are enjoymge a similar vogue in petrochemical plants 
lhere is some evidence of a possible trend toward the move 


ment of analy 


tical equipment to pro s unit instead of 
miples ults t fre the plant labo 


transporting samy 


ratory 


Valves and Fittings. The petrochemical industry cov- 
ers so many ramifications of processes and equipment that 
nearly all the regular lines of valves, pipe and fittings used 
in the petroleum and chemical field are also present in 
various petrochemical installations. The normal lines of 
cast steel gate, globe and angle valves in the various series 
(150 to 2509 pound working pressure), together with the 
companion line of drop forged steel valves: cast iron and 
stainless stee] and other corrosion resistant 
monel, and aluminum, make their 


brass valves; 
alloys such as nickel, 
appearance in various petrochemical processes, as well as 
pipe and fittings of similar material. 

Diaphragm valves, which are sometimes employed in 
the petrochemical industry, belong to that class known as 
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Is the Equipment Specialized? . . . 





High-pressure applications call for special equipment such as this '2 
inch, 30,000-pound angle valve. (Courtesy—Crane Company 


packless” valve so-called because the customary stuffing 
box around the stem has been eliminated through the use 
of a flexible synthetic rubber diaphragm, mounted between 
the body and bonnet. These diaphragm valves are avail 
ible in various body materials, for example cast iron, 
stainless steel, brass or aluminum to meet servic require 
Also, cast iron diaphragm valves, completely lined 
market 

The maximum recommended temperature for standard 
for the 150 to 


In the selection of valve material and 


ments 
with special synthetic rubber, are on the 


carbon molybdenum steel valves is 900 | 
2500 pound valves 
valve design, consideration must be given to creep at high 
temperature, loss of impact value at low temperature, cor 
rosion, resistance to hydrogen embrittlement, erosion and 
pressure 

There has bee tN deve loped a stee! containing 8.75 to } 
percent nickel and suitable for temperatures as low as 

175 F., with a Charpy impact value of 15 foot-pounds at 
These valves are available in all sizes 


this temperature 
ASA pressure classifica 


throughout 150 psi to 1500) psi 
tion, and are trimmed in materials resistant to the corro 
sion encountered 

In the realm of high pressures, cast steel valves and 
forged ‘tee! valves for gas synthesis work are available up 
to 6000 psi pressures. Both cast steel and forged steel valves 
operate satisfactorily on service up to this pressure, and 
the decision on which to use is largely a matter of indi- 
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vidual preference. As an example of what is available on 
the market, one company furnishes 6000-psi valves in angle, 
gate, globe and check valve design in sizes ranging from 
1. inch id to approximately 3 inches id. This company is 
also equipped to furnish special forged steel angle valves 
in sizes ranging from 14 inch id to 1 inch id for 30,000-psi 
gas pressures and, presently, they are designing valves for 
15,000 psi. Incidentally, polytetrafluorethylene packing is 
used in many high-pressure valves, and has proved a very 
satisfactory packing under most circumsiances. 


Fractionating Towers The similarities between frac- 
tionating towers in the two related industries, petrochemi- 
cal and petroleum refining, are more striking than their 
differences. In both industries, the bubble cap type tray is 
still the predominant type of construction, although rapid 
inroads are being made into its domain by some of the 
newer type trays being developed, and in at least one case 
by modifications of existing type which was previously 
used in the chemical industry, namely the sieve type tray. 
During the past few years, however. there have been simul- 
taneous improvements in bubble cap tray construction, in- 
cluding development of light weight trays, better mechani- 
eal design of trays and tray supports and increased liquor 
and vapor loading on the plates. 

Perforated plates are claimed to possess a number of 
advantages over bubble cap plates, such as high capacity, 
high efficiency. low cost and resistance to fouling. Consid- 
erable research work has been done on perforated trays 
during the past several years, and a wealth of data are 
available for their design that was not previously the case. 
The Shell Turbogrid, the Socony-Vacuum Uniflux, and 
Koch Kaskade Flexitray, have attracted considerable atten- 
tion during the past few years. and a number of installa- 
tions have been made. 

The Turbogrid trays, which are patented by Shell De- 
velopment Company, are essentially perforated trays with 
slots instead of holes for countercurrent flow of vapor and 
liquid, and have been employed in a number of installa- 
tions in the petrochemical industry, e.g., in chlorinated 
hydrocarbon fractionation and in isopropyl and sec-butyl 
acid strippers 

As a general statement, although there are many excep 
tions, it might be stated that sharper fractionation is re 
quired in the petrochemical industry than is true in the 
petroleum industry. This frequently involves a greater 
number of plates for each separation and, in these cases, 
since usu Sly sieve plates permit closer spacing than bubble 
cap trays, they have the effect of reducing the over-all 
height of the column 

\s previously mentioned, corrosion problems are more 
varied and are more common in the petrochemical industry. 
Frequently, fractionators in the petroleum refining industry 
are of carbon steel construction and, where alloy is re- 
quired, 11 to 13 chrome is used. It is the exception rather 
than the rule where it js necessary to use stainless steel, 
monel or other corrosive resistant‘material. In the construc- 
tion of petrochemical towers, stainless steels, nickel, cop 
per, monel, aluminum, ete. are very frequently encountered 


Centrifugal Compressors——-In the past ten years, the 
centrifugal compressor has taken a prominent place in the 
petroleum and petrochemical industries alongside the cen 
trifugal pump and steam turbine, although prior to that 
date, the majority of compressors installed were of the 
reciprocating type. This trend from reciprocating to cen 
trifugal machinery has been noticeable in many other indus 
tries in recent years, because of high unit capacity, compact 
ness, smoothness of operation and the lower initial and 
operating costs of the centrifugal machine. Fifteen hundred 
cfm minimum inlet volume or 500 cfm exit volume may be 
used as a yardstick in determining whether a duty war- 
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rants consideration of a centrifugal compressor since, with 
low volume, the efficiency falls off to such an extent that it 
is difficult for the machine to compete with a ceciprocating 
compressor. Most high pressure centrifugal applications 
may be expected to fall in the 500-hp or higher capacity 
range. 

With regard to the type and size of the centrifugal com 
pressors in the two industries, it is hard to discern any 
marked differences. Centrifugal compressors have been 
built te handle ethylene gas down to 180 F.. and these 
units are being furnished with 3! percent nickel cast steel 
casings, Otherwise. standard materials were used through 
out, but, of course, with special precautions regarding 
lubrication and sealing at the very low intake temperatures. 

Centrifugal compressors have been built for fairly high 
pressures and a considerable number have been operating 
for quite a few years which discharge at 1000 psi gage. 
One company has a centrifugal compressor operating in 
the field which has a maximum discharge pressure of 2200 
psi gage. Of course, there must be sufficient capacity in 
actual cfm at these pressures, in order that the unit in 
ternals can be designed with proper hydraulic proportions 
Frequently, the full range of compression does not take 
place in a single casing, but requires several casings fune 
tioning in the series, depending largely on the moleculai 
weight of the gas. With regard to the handling of high 
temperature gases, centrifugal compressors will handle 
gases like CO and it is believed that 
considerably higher temperatures have been attained. 

Centrifugal compressors have been designed to handle 


up to, say, 700 F., 


either pure or very large percentages of the following 


Pauses : hydrogen. propane, propylene, ethylene, oxveen. 
nitrogen, chlorine, ammonia and acetylene. most of which 
have temperature limitations for reasons of safety. 

Casings in the lower pressure ranges are usually cast 
iron, unless temperature. corrosion or fire hazard dictate 
otherwise and cast steel in the upper pressure level, al 
though forged steel may be used for pressures of 1500 psi 
and above The preset net of ( hlorides in a gas makes stress 
corrosion a potential problem, and K-monel rotors are 
specified in these cases 

The type of drive. whether steam turbine or motor, is 
usually dictated by the utility balance of the plant. Where 
higher speed centrifugal compressors have been used, steam 
turbines have been furnished to operate at compressor 
speeds in the eight to eleven thousand rpm range 

Recent developments indicate the use of increasingly 
higher speeds for centrifugal compressors and several de 
signs are based on speeds as high as 22,000 rpm. These 
units permit the handling of small volumes at reasonably 
high pressures. 

The use of power recovery turbines is more prevalent 
in petrochemical plants than in oil refineries. In petro 
chemical plants, such as those making ethylene oxide and 
those for making nitric acid, expander turbines have been 
supplied to recover power from the gases generated during 
the process. Frequently, these expander turbines drive cen 
trifugal compressors, and temperatures even lower than 

300 F. are sometimes attained by the exhaust gases 

Reciprocating Compressors It is proposed to limit 
this discussion to reciprocating compressors in the high 
pressure range, say. above 750 psig. which practically 
means the application of reciprocating compressors to the 
petrochemical industry and recycling plants. Reciprocating 
compressors are used extensively in this industry when 
producing ammonia, methanol. urea, ete 

In the production of synthetic ammonia. one encounters 
three pressure levels. approximately at 5000, 9000, and 
15.000 psig ce jr nding on the type of process heing utilized 


to produce ammonia from either pure or treated hydrogen 
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A multi-stage centrifugal compressor designed to operate at dis 
charge pressures in excess of 2,000 psi gage. (Courtesy—ingersoll 
Rand Company) 


A steam engine driven reciprocating compressor; compresses ethylene 
gas from 3800 psi to 24,000 psi gage. (Courtesy—Clark Brothers Com 
pany/ 


The manufacture of polyethylene calls for 
within the neighborhood of 


and nitrogen. 
even higher pressures, say, 
25.000 to 30,000 psig. 

A number of commercial size reciprocating compressors 
have been built for a final discharge pressure of 15,000 
psig and one company has constructed some to operate at 
24,000 psig discharge pressure. It is understood that a 
number of the larger compressor companies are prepared 
to quote on industrial size compressors up to 35,000 psig 
They will. of course. be of special design, and the manu 
facturer will have to be furnished with complete data on 
the characteristics of the gas which is to be handled. 

The number of stages are dependent on a number of fac 
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A close clearance high-pressure reciprocating pump: Handles light 
hydrocarbon liquid (in this case, ethylene). (Courtesy—Worthington 
Corporation) 


tors, so that it is difficult to establish in advance, how 
many stages will be involved in a particular case without 
a thorough study of the problem. As far as materials are 
concerned, it can be stated that, where such factors as tem- 
peratures and corrosion do not influence the decision com 
pressor cylinders are made of cast iron up to 1000 psi, cast 
steel up to 2500 psi, and forged steel above that value. 


Since most of the high-pressure compressors have been 
for use in chemical processes, the type of drive has been 
determined primarily by the variation in capacity required. 
Steam drives normally provide a much more varied range 
of capacity control than motor drive, although one manu- 
facturer recently furnished a seven stage unit, compressing 
a mixture of nitrogen and hydrogen to 15,000 psig for the 
manufacture of ammonia and was driven by a 2500-hp 
synchronous motor. 

The majority of compressor installations use oil for 
evlinder lubrication, There are, however, some process ap- 
plications in which compressed air or gas must not come 
in contact with oil or other lubricants. A number of non 
lubricated types of compressor, employing carbon piston 
rings and piston rod packing, e.g. in the compression ol 
hydrogen, have been installed 

The recent deve lopments of turbo super harged integral 
gas engine compressors have expanded the field of eco- 


nomic applic ition of ree iprocating mae hinery 


Pumps The Pumps used in the petrechemical field 
are predominantly of the centrifugal type as contrasted with 
the positive displacement type reciprocating and rotary 
All pumps operate within definite limitations, such as pres 
sure, viscosity of liquid being handled, temperature and 
stability, and these limitations also reflect on the applica- 
tion of centrifugal pumps. Some of the pumps encountered 
in the petrochemical industry involve a combination of low 
capacity and relatively high head, which results, at times. 
in very low efficiency operation. In this case, reciprocating 
pumps have the advantage of greater flexibility with regard 
to capacity, head and more nearly uniform efficiency over 
a wide range of conditions 

Many of the pump problems encountered in the petro 
leum industry are also present in the petrochemical indus- 
try, and it is difficult to characterize broadly the type of 
pumping equipment used in either of these industries. What 
differences do exist are reflected principally in pump sizes 
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and materials of construction. However, when getting into 
extremely high pressures. a field has been entered in which 
only the positive displacement pump is capable of funce- 
tioning satisfactorily. 

As has been previously mentioned, problems of corro- 
sion are much more varied in the petrochemical industry 
than in the petroleum industry, which means that a greater 
variety of construction materials are employed in the fab- 
rication of the pumps. Materials of pump construction in- 
clude all common machineable metals and alloys, such as 
cast iron, carbon and alloy steels including the austenitic 
stainless steels, nickel, monel, aluminum, bronzes and lead, 
and vary with the type of corrosion encountered. However. 
we are not limited to the metals, but other materials. such 
as plastics and carbon, are available for pump fabrica- 
tion. The subject of pump material has been previously 
touched upon when discussing materials of construction 
for plant equipment. 

A number of pump manufacturers build a wide range 
of so-called “chemical” pumps, attempting to standardize 
on an all-purpose metal to protect against the corrosive 
action of a wide variety of acid and alkaline materials, for 
the casing and impeller parts coming in contact with the 
liquid, such as one alloy containing 24 percent Ni, 20 per- 
cent Cr, 3 percent Mo and 31% percent Si, or another, which 
is made up of 29 percent Ni, 20 percent Cr, 214 percent 
Mo and 4 percent Cu. 

The type of vertical pump designated as the “sump” 
type is frequently used because the packing does not come 
in contact with the liquid being handled. Mechanical seals, 
either of the single or double type, have also found a wide 
field of application in the petrochemical industry. 

It is interesting to note that, although not directly con- 
nected with the petrochemical industry. several vertical cen- 
trifugal pumps with nitrogen pressurized double mechan 
ical seals have been in operation for a couple of years. 
handling 150 gpm each of liquid oxygen at —-290 F. and 
discharging at 30 psig. 

The pump manufacturers have been continuously in- 
creasing the pressure range of centrifugal pumps, and 
some manufacturers have designs for pumps developing 
differential heads up to 12.000 feet. There is considerable 
discussion on abandoning the 3600 rpm limitation in favor 
of operating speeds between 5000 and 15,000 rpm, which 
would result in higher heads per stage. 

In real high pressures, one is foreed into the use of posi- 
tive displacement pumps, either reciprocating or rotary. 
The maximum limit for piston reciprocating pumps is 
about 1500 psi, and from that point on the plunger type 
takes over. It is said that large reciprocating pumps are 
available for pressures up to 35,000 psi, with maximum 
horserower requirement of 500. 


Incidentally, one company builds a series of controlled 
volume pumps, which are adaptable to various types of 
drives for high pressures in the range of 10,000 psi to 30,- 
000 psi, and having capacities up to 40 gpm. 

This survey of most of the types of equipment entering 
into a petrochemical plant and its next of kin, the petro- 
leum refinery, reveals the similarities and the differences, 
some of the problems that have been encountered and some 
of the solutions to these problems. 

The petrochemical industry, still young and dynamic, 
will, as it develops, undoubtedly open up new horizons and 
have a serious impact in the future on equipment design. 
The equipment industry will respond to this challenge and 
the problems which present themselves will be solved 
through the joint efforts of the petrochemical engineer and 
the manufacturer, who will translate the ideas into the 


a 
~~ 


specialized equipment needed. 
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Moving Petrochemicals to Market 


With most plants located near raw material sources, transportation of prod- 
ucts becomes very important. Recent developments show trend toward increased use of 


water transport . 


Oliver E. Beutel, 
The Dow Cher 
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THE PETROCHEMICAL INDUSTRY is centered in the 
areas producing large quantities of petroleum and natural 
gas. Compared with the total chemical industry, a much 
higher percentage of petrochemical production centers in 
the southwest and on the Pacific Coast while a much lower 
percentage is located in the Middle Atlantic, East North 
Central and South Atlantic States. One author stated that 
85 percent of the petrochemical industry was located 
within 200 miles of Houston. While this percentage seems 
high, any breakdown of the petrochemical industry based 
on investment or output would show a very high concen 
tration in the Southwest. 

This geographic location of the petrochemical industry is 
particularly significant from a transportation standpoint 
when you realize that the overall industry location con 
forms much more closely to the national chemical con 
sumption pattern than does the location of the petrochemi 
cal plants. Large volumes of product must move from the 
Southwest to the Midwest and from the Southwest to the 
entire East Coast. 

Accurate statistics are not available on the quantities 
of pe tro hemi als whi h move by rail, by true k. or by water 
but the following generalizations may give some indication 
of how the present output, estimated at over 300,000 car 
loads per year is moved. 

(a) Most of the tonnage is moved in bulk to the consum 
ing areas. Packaged movements probably account for less 
than 20 percent of the total. 

ib) The largest percentage of the tonnage moves by 
rail. As the industry has grown the total tonnage moved 
by rail has increased. However, the percentage of the total 
production moved by rail has decreased as a result of a 
more rapid increase in movements by water and by truck. 

(c) Pipe lines have been used only for limited quantities 
of finished product and then usually for distances under 
50 miles. However, Tennessee Gas Transmission Company 
at Gabe, Ky., and National Petrochemical Corporation at 
Tuscola, Ill., have used transcontinental gas pipe lines as 
a source of LPG’s for the petrochemical industry 
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The growth of the water movement has resulted from 
three major factors: (1) The growth of the industry to the 
point where the volume of production permits economic 
water movement with expansion in areas where water 
routes are available to the major markets, (2) Design of 
new marine equipment for handling chemicals, such as 
cylindrical tank barges, pressure barges and pressure 
tankers for propane and butane and refrigerated barges for 
ammonia. (3) Availability of smaller tankers, which are 
becoming uneconomic for petroleum transport but are well 
sized for the smaller chemical movements. 

Che chemical industry is highly competitive. In addition 
to the usual competition between companies, there is com 
petition hetween processes and between raw materials in 
producing a given end product. For example, acetic acid 
can be made from three different raw materials by ten 
different processes. There is also intense competition be 
tween different chemicals for the same market. Transporta 
tion rates must recognize all types of competition, 

Chemical prices generally decrease as products develop 
from the experimental stage to large scale production 
Unfortunately, however, rail freight rates and classifica 
tions are often set in the early stages of development of a 
product when prices are high and the quantity of move 
ment low. If these become established as traditional levels, 
a fast growing chemical may end up with higher rail rates 
than are warranted by the size of movement and value of 
the product. It may also be that the cost of products play 
too large a part in determination of the rate level set by 
railroads, In computing the actual insurance cost to cover 
loss of material shipped in tank cars, we have seldom found 
that the actual loss over a period of time would increase 
transportation cost over 2 or 3 cents per cwt. even on 
products valued up to $500 per ton. Yet, the rate differea 
tial between a $50 per ton commodity and a $500 per ton 
commodity often may range from 50 cents to $1.00 ewt. on 
long hauls. In general, the barge and ship industry has 
recognized the low actual loss of material shipped in bulk 
and have smaller differentials between low-priced and 
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Moving Petrochemicals to Market . . 


portation should take on an added 





emphasis. 

The development of the oil indus 
try and the need to move oil and its 
refined products over the world in 
large quantities led to development of 
tankers ships specifically designed to 
carry crude oil, gasoline, and lube oils 
These ships, designed to carry prod 
ucts of density of less than 1.0, were 
to become the standard tanker design 
of today 

The oil tanker is a ship which will 
still float even when it is almost com 
pletely full of cargo. However, an oil 
tanker completely full of most chemi 
would sink be 
cause these chemicals for the most 
part have a density greater than that 
of water. This simple fact has created 
problems in the transportation of the 
chemicals. When carrying heavy car 
goes of chemicals in “oil tankers,” the 
oil companies solve this problem by 
running tanks slack or not using ad 
jacent wing tanks (wing tanks are the 
tanks which are adjacent to the out 
side of the ship). To those companies 
producing chemicals in large quanti 
ties, such a compromise solution was 


cals produced today 


Figure |. Cutaway drawing showing six rubber-lined chemical tanks nestled in the forward hold not entirely satisfactorv. It is some 


of the S. S. Marine Dow Chem 


When you consider a product like 


Dacron in which the production increased from three mil 


high price dl products 


lion pounds in L951 to thirty-five million pounds in 195 
(an increase of LOO6 percent in a two year period } it ts 
easy to see how a rail classification based on quantitic 
produced in L95L could be completely out of line todas 

The general pattern of chemical transportation before 
1945 was by rail. Rates were set at high levels due to lack 
of volume and because of high values of the commoditice 
transported, Rail rates went up-——certain exceptions were 
provided, of course but for the most part chemical rate 
were increased under the general increases granted under 
the ex parte increases of the Interstate Commerce Commis 
sion. There is no question that this had to be done. that the 
railroads were operating at a loss, and their rolling stock 
Yet, the percentage in 
creases worked a hardship especially on the chemical in 


had to be replaced at high cost 


dustry, already paying high freight rates, The percentage 
inereases took many more dollars of freight money in the 
chemical industry than was taken in industries favored with 
lower freight rates. The end of hostilities in World War Il 
found the chemical industry with a smaller market and 
with inereased costs in every field of endeavor. Capital 


costs increased as well as labor and raw material The 


recepted method of tr insportation Was going up in cost 
but there existed other wavs of transport trucks. barges 
and ships 

bach had peculiar problems but for long distance trans 
portation for the chemical industries on the Gulf Coast 
ships appeared to be the most economical. Using ships for 
transportation required that terminals be used for storage 
and transshipment made by rail or by truck. This in tur 
required larger inventories for operation of the whole sy- 
tem, but the dollar savings were apparent and the use of 
ships as chemical cargo carriers was developed 

The tine is tnecreasine new produc ts are he ne added and 
new distribution points are being developed. As the volume 


of chemical production increases. the trend to water trans 


A ys 


what inefficient) and. in addition, 
chemical products have such high value 
that the danger of contamination had to be eliminated 

All of the above led to the development of the chemical 
harge and the chemical tanker. The development of the 
harge took place first. The single skin barge. in which the 
hull of the barge was used to contain the liquid, was re 
placed by the double skin barge and the barge with cylin 
drical tanks. In each case, air space was provided between 
the hull of the barge and the tank containing the chemical 
so that leakage of the hull would not contaminate the 
product. This increased the total weight of the barge equip 
ment in relation to its cargo carrying capacity in gallons 
The total tons which could be carried were reduced only 
vy the amount of steel used in providing the extra skin, or 
the cylindrical tank, if the product to be shipped was heavs 
enough to permit a full weight cargo in the smaller cubic 
or gallon capacity. 

The next step was the development of ocean ships 
ilo ne the same line. The first of these were designs which 
were incorporated into oil tankers and cargo ships, modify 
ing the ships to meet the needs of the transportation 
problem 

Several ships were thus converted, among them the 
Natalie Warren.” This ship is used by Warren Petroleum 
for the transportation of propane and pressure chemicals 
The “R. bE. Wilson.” a T2, is another converted ship which 
is used by Carbide & Carbon to carry an assorted cargo 
of chemicals from Texas producing plants to the East 
Coast. The “Marine Chemist.” a 15.000-ton ship, was also 
converted and is used by The Dow Chemical Company to 
move solvents and other chemicals from its Texas and 
California plants to the Fast Coast 

The “Natalie Warren” represents the highly specialized 
design which goes along with transportation of very special! 
chemicals of extremely high vapor pressure 

The “R. bE. Wilson” is especially designed to carry prod 
ucts of low density and high purity. The wing tanks of the 
R. kb. Wilson” are designed to carry oil, and the wings are 
<eparated from the chemical cargo tanks by a double bulk 
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Figure 2 A typical 


Figure 3. Artist's sketch of Lehigh Warehouse & Transportation Company Bayonne, N. J 


head running longitudinally the length of the ship. 

The “Marine Chemist” is designed to carry heavy chemi 
cals and the wing tanks carry no cargo. The dissimilar 
chemicals are protected from contamination with trans 
verse bulkheads. 

In 1950 The Dow Chemical Company decided to design 

chemical tanker for its use to carry a special group of 
chemicals. While all of these are not petrochemicals in the 
modern interpretation of the word. this vessel should be of 
sufficient interest to warrant a detailed description 

The “Marine Dow-Chem” is owned and operated by 
Marine Transport Lines, Inc. and was designed for chemi 
cal transportation in cooperation with the owner, The Dow 
Chemical Company, and Bethlehem Stee] Company's Ship 
building Division. Even in the design of this ship much 
was borrowed from previous experience gained in the 
petroleum transportation. The ship was designed to use a 
standard 18.000-ton hull and the internal structure was 
changed to permit the efficient cargo carriage of high 
density chemical produc ts 

Tabulation of the ship statistics is as follow- 

Name—MARINE DOW-CHEM 

ype Chree-island ! rew t 

| 18,000-tor 

gth 51 teet 

heam OS teet 

Draft—29 feet 

Nsp tnent 


ember, 1954 Prerrovet 


“Marine Dow-Chem” cargo 


, tank farm for petrochemicals 


Capacity lank cargo of 16,000 long tons—or 3,500,000 
gallons—of liquid chemicals 

Drive Iwin turbines, 
propellor of 19-foot 

Speed 15 knots 

Complement—42 officers and men 

Builder—Bethlehem Steel Company's Shipbuilding, Divi 
sion, (Quincy, Mass., Yard 

The keel of the ship was laid on April 6, 1953, and 


she was launched on December 10, 1953. The time con 


driving one tour-bladed bronze 


diameter 


sumed between February, 1952, and the keel laying in 
April, 1953, was used for engineering design and purchase 
of materials. The “Marine Dow-Chem,” unlike any other 
tanker now afloat, was designed and equipped for one role 

the economical producer-to-user movement of large ton 
nages of liquid chemicals. The ship incorporates many 
structural features that represent first-time engineering in 
the shipbuilding industry. 

It was felt by The Dow Chemical Company that this ship 
had to be designed to have the maximum protective arrange 


ment against contamination. since the chemical industry 
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Figure 4. “Marine Dow-Chem” showing nickel-clad tanks under con 
struction. Note the double bulkhead arrangement used throughout the 
ship to protect product quality 


measures quality contamination in parts per million. In 
order to accomplish this protection, segregated tanks were 
built, bulkheaded against each other, and bulkheaded from 
the sea. The wing tanks had to provide sufficient ballast 
for the ship so that sea water need not be carried in the 
center cargo tanks. All of this protection required the use 
of many extra tons of steel, but it was felt that protection 
against contamination warranted the sacrifice of dead 
weight cargo carrying capacity, 

This ship can carry eleven separate chemical cargoes at 
one time I iit h ol the cargoes can he load d and dis harge d 
through a separate piping system and with separate pumps 
kach pump was installed with a spare so that there would 
be no delay in unloading the ship 
Marine Dow-Chen’ 


One of the special cargoes that the 
73 percent caustic soda, not a petroleum product 


eaurties I 
but one used by the petroleum industry. Caustie soda in 
this concentration is highly corrosive to steel and at normal 


temperatures at freezes that is, the mixture goes from a 
In solvine the two above problems 


Marine Dow-Chem™” was 


liquuid to a solid state 
in shipping this commodity, the 
equipped with nickel-clad tank and pure nickel lines and 
To keep the caustic in the liquid state, nickel heat 
were built into the cargo tanks and supplied with 


prerrnay? 
ing coil 
steam from the ship boilers 
Phe Marine Dow-Chem’ 
chlorie acid perchloroethylene methylene chloride, chloro 
ethylene dichloride 
well as 75 percent caustic soda 


carries cargoes of hydro 


form, carbon tetrachloride styrene, 
ind Vvariotis elycols ils 

Since all ef these chemicals except the 75 percent caustic 
soda are produced by the chlorination of petrol um gases 
or as a result of such chlorination (even the caustic soda 
is derived from the making of chlorine used in the chlorina 


tion). this hip in truth eould be called a petrochemical 
ship 

The “Marine Dow-Chem 
goods from where they are produced to the consuming 
markets on the Fast Coast of the United States. The cargoes 
are distributed at terminals at North Charleston, S. ¢ 


Panlchove. NM. 3. Casteret. N. J.. and Baveane, N. J. The 


is a distribution tool, moving 


210 


ship also makes port calls at Allyn’s Point, Conn., where 
Dow owns a plant making styrene-based plastic. This plant 
uses styrene produced in Texas as its raw material. 


The trend to water movement of chemicals has been 
rapidly increasing since World War II. It is expected that 
many other ships will be designed in the future to carry 
chemicals from producing points to market points, just as 
today many special barges are designed to carry chemicals 
on the inland water transportation system. 

The economies of water transportation, long apparent 
to the manufacturers of petroleum products, were investi 
gated by chemical producers and found to apply to the 
chemical transportation field even though capital expendi 
tures for equipment were relatively high. The establish- 
ment of terminal points in large consuming areas provided 
hetter service and, in many cases, better inventory control. 

It is obvious to transportation men that by using water 
transportation they accomplish two of their prime objec- 
tives —to give better service at a lower cost. There are many 
advantages to be gained not only in the bulk field of trans- 
portation but also in the packaged field by the use of 
water transportation. These advantages have been recog- 
nized by many barge companies which specialize in this 
type of service and by steamship operators who are moving 
cargoes between all parts of the United States. There are 
some specialized types of service, such as Seatrain Lines, 
in which whole carloads can be moved at reduced cost 
Combination bulk transportation of chemicals and the dis- 
tribution facilities offered by common carriers in the case 
of paackaged chemicals have proved a tremendous eco- 
nomic force in the building of chemical plants close to 
their raw material sources. These factors have had a great 
influence in the development of the Texas Gulf Coast 
chemical industry with abundant raw materials and ex 
cellent transportation facilities readily available. 


The development of water transportation ‘in the 
chemical field has brought about many problems for the 
United States Coast Guard. All of the regulations on bulk 
transportation were designed around the carriage of petro- 
leum products. The chemicals now being carried have 
characteristics which are entirely different than the charac 
teristics in the petroleum field. Some are corrosive. some 
are toxic, some require pressure transportation, and some 
vo beyond the definition of toxicity and are poisonous. For 
transportation of these chemicals in small packages the 
Coast Guard, for the most part, adopted the same require 
ments for carriage as regulated by the Interstate Commerce 
(Lommission 

However, the bulk transportation of these commodities 
presented a more diflicult problem. The safety of the crews 
and ye rsonnel aboard the ships had to be considered, new 
tanks had to be designed, and new venting systems pro- 
vided. In discussing many of its problems with the Coast 
Guard, ihe chemical industry soon found that it had a com 
mon interest with the petrcleum industry in solving so 
mutual difficulties involved in this type of 

\ major step was made toward solution of 


many of the 

transportation 
these problems when the Coast Guard called upon both 
the American Petroleum Institute and the Manufacturing 
Chemists’ Association to appoint an advisory committee to 
the U.S. Coast Guard to study and make recommendations 
on these problems of specialized bulk transportation. The 
Coast Guard regularly calls upon this committee for ad 
vice when setting up new regulations for the transportation 
of new bulk commodities. This committee, in essence, is an 
advisory body designed to give the Coast Guard the best 
advice on the transportation of chemicals and it has a 
moral responsibility to recommend a design that will pro 
tect the safety of evervone concerned in the movement 
of chemicals by bulk +# 
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Memo to the men who 
read ‘routed copies 
of Petroleum Refiner 


There’s no need to wait weeks 
to see an important issue like this 
when you can receive a personal 
subscription to Petroleum Refiner 


for just $2 a year. 


And there are other advantages to 
getting personal copies of your indus- 


try’s leading business paper. 


For one thing you can keep your 
issues of Petroleum Refiner close by . . . 
to read when time permits. You can 
forget about rushing through each 
issue in order to pass it along to the 


next man on the routing list 


Another advantage to having your 
own copies of Petroleum Refiner is the 


convenience of being able to clip perti 


ee, ee 


' Start my personal subscription to Petroleum Refiner 


Petroleum Refiner 

Box 2608, Houston 1, Texas 
me and bill me later 

Name 

Address 

City and State 


Company name: 


My job title is: 
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Please enter a personal subscription to Petroleum Refiner for one year for 


nent articles for your files. There’s nme 
worry about spoiling the issue for the 


next reader. 


And, if you like, you can have your 
monthly issues of Petroleum Refiner 
mailed to your home address. Many of 
our readers find they can get more out 
of each issue that way. 


So, if you are far down the line on 
the routing slip, we hope you will con 
sider investing the small sum of $2 for 
a personal subscription to Petroleum 
Refine: 

Try it for one year and see for 
vourself. Just fill in the form below 
and mail it to us. We'll be glad to 


invoice you later 





Please check division(s) 
of industry engaged in: 
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[ } Natural Gasoline 
| Engrg.-Contr. 
|] Equipment Mfr 
Supply Company 
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For identification of metals in greases, the emission spectrograph 


New Analyses for Complex Greases 


Standard methods are no longer applicable in many cases, because of the 


great diversity of grease formulations. 


Cc. B. Coenen and R. S. Urner, 
Shell Oil Company, Martinez 


WORLD WAR II, lubricat 


research and technological 


SINCE 
ing grease 
udvances have been responsible for sig 
lificant progress in the development 
ind production of lubricants for criti 
The inereasing use of 
thickeners and 


in addition to the 


cal applic tions 
orean ind inorgvgans 
synthetic lubricants 
usual metal soaps and petroleum prod 
uct has led to a 


vreat diversity of 


grease formulations. This diversity has 


complic ited grease analyses to the ex 
tent that standard methods are in many 
cases no longer applicabl 

The problem has been recognized 
by several groups responsible for anal 
procedures for 


ysis As a consequence, 


separation and identification of com 


7? 


ponents have received considerable 
study. The over-all problem is) cur 
rently receiving the attention of ASTM 
lechnical Committee G, Section 1, Sub 
Analysis of Creases, and co 
operative work has 
undertaken by interested groups 


Here is discussed the problem and 


section |, 


analytical been 


some of the techniques and procedures 
used with success in separating, identi 
fying and determining the components 
ol current produ ts of grease technol 


ouy and researe h 


Preliminary Inspection 
Until 
method used lor preliminary qualita 
heen 


This 


recent vears, the primary 


tive inspection of a grease has 


wet-chemical-analysis of the ash 


PeTROLEUM 


method, although often useful, is time 
consuming and limited in scope be 
cause it yields no information about 
the fraction responsible for lubrica 
tion. 

The emission spectrograph is one of 
the tools found useful and rapid in 
qualitative work prior to detailed anal 
ysis of a By arcing a sample 
of grease and photographing the 
emitted spectral lines all metals and 
some detected 
the amounts present can be estimated 


eTrease 


nonmetals can be and 
Thus, information about the presence 
or absence of fillers and soaps is ob 
tained, and a preferred technique ot 
then be selected for 
separating the components primarily 


procedure may 
re sponsible for structure 
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Although not as versatile ox as rapid 
as the emission spectrograph, the flame 
photometer can also be used with suc 
cess for analvsis of ash from greases 
(Juantitative data for such elements as 
sodium, lithium, calcium, and barium, 
can be obtained with this instrument 
for use in subsequent material bal 
mces 

The behavior of the grease on treat 
ment with solvents is another import 
int qualitative step. By agitating a 
sample of grease, dispersed in hexane, 


with a warm mixture of water and 
isopropanol, mue h information can be 
obtained. The presence of alkali or al 
kaline both 


tained as well as the nature of fillers. 
if present. This simple test often indi 


soaps or ean he ascet 


cates how complex the grease is and 
with what efficacy solvent partitioning 
or centrifugation techniques can be 
employed. 

Other preliminary observations, es 
pecially if made by an experienced 
analyst, may give valuable indications 
about the nature of the components 
These include saponification number, 
acid value, color. odor and consistence 
of the grease 


Separations 
Identification and determination of 
the major components of most greases 
requires that the lubricating fluid be 
separated from the filler. thickener or 
Since the lubricating 
Huid and thickeners, or other agents. 


gelling agent. 
may occur as mixtures the problem of 
separation is sometimes complicated 
In the diversity of 
greases, the 


analysis of a 


author has used several 
techniques to resolve combinations of 
thickeners and lubricating fluids. De 
pending on the nature of the grease 
three general methods of separation 
have been used to separate the com 
ponents; (1) solvent partitioning with 
and hydrolysis. 


(2) chromatography and (3) centri 


without preliminary 


fugation Following are some of the 


component combinations investigated 
and the techniques successfully used to 
separate the individual constituents 


Solvent Partitioning This meth 


od has been used primarily to separate 


the soap components of greases as in 
dicated in the following cases. 

Case 1. Greases containing alkali 
soaps of fatty acids and Jiydroxy fatty 
soluble polyalkylene 
glycals (wsPAG) in combination with 
petroleum oils, hydrocarbon soluble 
polyalkylene glycols (hsPAG) and ali 


phatic diesters : 


acids or water 


On agitating a sample of the grease, 
dispersed in hexane, with a hot solu 
tion of water and isopropanol the hy 
soluble and 


drocarbon components 


water alcohol soluble components par- 
Vers u Ri 
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tition in separate phases when the mix 
ture is allowed to settle. If fillers are 
present they sometimes form a sludgy 
layer at the interface between the 
phases. Depending on the density and 
particle size of the fillers they may 
also remain dispersed in one or both 
The fillers may be isolated for 
filtration or 


phases 
direct 
centrifugation. The lower phase, con 


determination, by 


taining the soaps, is kept warm dur 
ing this maintain the 
soaps in solution, and is then separated 
hydrocarbon soluble 


phase, using a separatory funnel. After 


operation, to 


from the uppet 
washing with hexane to free the sep 
arated soap phase of entrained hydro 
carbons the soaps are recovered by 
evaporating the alcohol and water. If 
only wsPAG are present in the lower 
phase they are salted out in isopropa 
nol with ammonium carbonate at 
about 160 Fk. The isopropanol phase is 
then separated and the wsPAG iso 
lated by 
Should 


combination 


evaporating the aleohol 
alkali present in 
with wsPAG. the 
are hydrolyzed with acid and extracted 
The wsPAG may then he 


as indicated above 


Soaps 


with hexane 
salted out 

Case 11. Greases containing alkaline 
earth soaps of fatty acids and hydroxy 
faity 
troleum oils, hydrocarbon soluble poly 
alkvlene (thsPAG ) 
phatic diesters: 

The alkaline 


drolyzed by agitating a sample of the 


wids, in combination with pe 


elyeols and ali 


earth soaps are hy 


grease, dispersed in hexane. with glace 


acid or alcoholic hvdro 
The hydrolysis is rapid 
this 


“ ashing 


ial acetic 
chlorie acid 


and) complete in homogeneous 


medium. On with water a 


phase containing the water-soluble 
acid. the metallic portion of the Soaps 
and some of the aleohol separates The 
metals are isolated by ashing all or an 
aliquot of the water extract after wash 
ing with hexane to remove entrained 
hydrocarbons. The fatty acids may then 
he isolated hy ASTM method D> 128 17 
This neutralizing the hydro 
carbon alcoholic 


hydroxide, extracting the sodium soaps, 


involve s 


phase with sodiun 


aleshol and = extract 


with ethereal hy 


evaporating’ the 
fatty 
acid 


ing the acids 
drochlori 
this 
best determined on a separate portion 
of sample by the standard ASTM pro 
cedure The from 
the water extract of the acid hydroly 


Fillers in greases of type are 


metals determined 
sis can then be corrected to give that 
portion of the metals due to the Soaps 
in the grease 


Case Ill mix 
tures of alkali and alkaline earth soaps 
in hvdro« arbon soluble oils: 

If the 


hydrolysis is 


Greases containing 


standard method involving 


acid used as a prelimi 
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nary step for separating alkali and al 
kaline earth soap mixtures in grease, 
subsequent characterization of the 
fatty acids is extremely difficult since 
the separated acids then occur as a 
mutually mixture. A bette 
technique in such cases is: (1) extract 
and remove the alkali soaps with the 
hot water and alcohol i 
Case | above, and then (2) hydrolyze 
the alkaline earth with 
alcoholic hydro« hloric 
Case Il 
provides a means of isolating the fatty 


soluble 


solvent as in 
soaps acet 
acid or acid as 
discussed in This procedure 
acid component of each 
ately. Identification 
tion tests on these components can then 
rapidly with 


soup separ 


and charac teriza 
he made and 
ereater certainty 


Chromatography Separation of 
the lubricating component of a grease, 
than one constituent is 


when more 


present, requires a technique which 
will permit the recovery of each con 
stituent. This is important if detailed 
identification of the constituents is: to 
be achieved. Mutual 
the lack of efficient selective solvents 
rules out the use of solvent partition 


hydrolysi- 


solubilities and 


ing methods. Any type ol 


is usually destructive of one or more 


methods have limited application when 


constituents: accordingly such 


used in conjunction with solvent: par 
On the other 


tography has been applied with con 


titioning hand, chroma 
siderable success to the problem of 
separating the constituents of lubricat 
ing fluids in greases. In addition it is 
the only technique which will give a 
visual indication of the presence of 
dyes 

In this technique the hydrocarbon 
(which 
troleum oils. polyalkylene 
(hsPAG). aliphatic 


fluores arbon 


component may contain pe 
olye ols 
diesters and sili 


cone or oils) is placed 


upon a suitable column of adsorbent 
such as silica gel or alumina, with pen 


The 


siete essively 


constituents of the oil are 
eluted 


solvents of increasing po 


lane 
with solvents of 
mixtures of 
larity. Light petroleum oils are eluted 
with mixtures of hexane and benzene 
finally the 


are eluted with diethyl ether. acetone 


and most polar material 


methanol or mixtures of these solvents 
The 


tdsorbent. pore air A! 


choice of solvent, solvent mixture 
of adsorbent and 
adsorbent to sample ratio rs depende nt 
on the nature of constituents in’ the 
lubricating component to be separated 
Preliminary qualitative tests are often 
most suitable 


necessary to indicate the 


choice of these factors for a quantita 


tive chromatographic separation 
alter 


lo recover the constituents 


separation complete removal of the 


solvent from the eluted fraction is nor 


mally all that is required. Occasionally 
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so that 


used to 


volatile materials are present 


care 18 required if heat is 


evaporate the solvent 


the 
melting 


Some of 
high 
oil insoluble organi compounds or in 
ert, inorganic materials as thickeners 
The of such 
cludes the use of 
or chromatographic procedures 


Centrifugation 


newer greases contain 


presence materials pre 


solvent partitioning 
It has 


heen found expedient in such cases to 


select a good solvent for the oil com 
ponent and then to accomplish the de 
sired separation using a centrifuging 
technique 

In brief, the procedure calls for dis 
persing a sample of grease in a solvent, 
centrifuging until the solvent phase is 
cleat, removing the solvent phase, and 
evaporating the solvent to recover the 
oil component. This procedure is re 
peated until a drop of the solvent 
watch glass, 
shows no trace of oils. The thickener 


is then determined by evaporating o¢ 


evaporated on a 


cluded solvent and weighing the cen 
trifuge tube 

Stokes law for the 
(\ ) of a 


a fluid is 


terminal velocity 


small particle moving 


through 


article 
such thickeners 
organie 


+} 
t 


which contain 
and 


silica vel some 
materials or polymers give values for 
d? which are extremely small. In ordet 
the best 


small particles by centrifu 


to choose environment for 
eparating 
vation. certain measures must be con 
ick rt d as follows 


oil component se lectively 


hould dissolve the 
have 1 


solvent 
and 
low density plus 1 low viscosity to off 
set small values of d 

Heat, if compatible 


with the 
components of the gre should be 
solubility of the 
to increase the density 
the viscosity 


iD) 
used to inerease the 
oil component 
differential and decrease 
of the 


(4) 


solvent 

High relative 
may be required to obtain a clear sup 
and oil 


centrifugal forces 


ernatant mixture of solvent 
The value of k, however, is limited by 
the dimensions and maximum permis 
sible spe ed of the centrifuge used 

In some cases the choice of a sol 
but for 


contain 


limited, most grease 


which 


vent os 
samples silicone or 
fluorocarbon oils, petroleum oils or 
other lubricating fluids, has 
been found to be the most satisfactory. 


tetrachloride chloroform 


henzene 


ind 
have but 
their high density they are not 
able as benzene. Some thickeners, es 
pecially those of extremely small parti 


Car bon 


also been used hee ause of 


as suit 
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cle size, remain partially suspended in 
the solvent phase. The amount 
pended can be limited to small per 
using longer centrifuging 


sus- 


centages by 
periods and appropriate care in trans 
ferring the solvent phase. Thickeners. 
especially those of the inorganic type, 
are good adsorbents and hold up the 
polar materials in the lubricat 
well 


To remove these ma- 


more 
ing fluids as as additives which 
may he 


terials it is advisable to use a polar 


present 


solvent such as ether, acetone or metha- 
nol in the final dispersion and centri 
fuging step 


Identification of Major 
Constituents 

The standard procedures for identi- 
fying soaps are well known and suf- 
ficiently accurate for most purposes. In- 
cluded in’ these are wet chemical. 
flame photometric and emission spect- 
rographic methods for the analysis of 
the ash. In addition, iodine value, acid 
value and melting point of the isolated 
fatty acids is usually determined. In 
the case of fatty acids, it is sometimes 
helpful to prepare the methyl ester de- 
rivative and determine various physi- 
cal constants of this derivative 

To gain information concerning the 
properties of petroleum oil compon 
ents, standard procedures are used. In 
determinations of 


cluded in these are 


viscosity at several temperatures, vis 


cosity index, color, density, refractive 
innele ‘ 

The 
compenents other than petroleum oils, 
the 


requires the use of 


spe ifn dispersion, etc, 
identification of lubricating 


which occur in some of newel 


vreast produ Is. 
more specitie me thods and tee hniques 
One such method, indispensable in the 
the 
fluoracarbon 
polyalkylene 


fluids have 


modern laboratory, is infrared 


tee hnique Silicone and 


oils ailphatic diesters, 
vlycols and other synthetic 
differing 


Prouping and or molecular configura 
Is readily ac 


such = greatly atomic pair 


tions that identification 
complished by matching their infrared 
absorption spectra with the spectra of 
known compounds. This is simplified 
if all preliminary separations such as 
the removal of soap, fillers and petrol 
eum base materials have been made, 
and the spectra is obtained on a rela 
tively pure component, Not only is the 
lubricating fluid component identified, 
but impurities or additives may often 
he idenvfied as to type. Mixtures of 
fluids found in 


vreases. In such cases, if knowledge is 


lubricating are some 
at hand concerning the origin and his- 
tory of the sample, only a_ limited 
number of compounds need be con 
sidered in matching the spectra. 

For identification of solid materials 
isolated from such as fillers 


and thickeners, x-rav diffraction meth 


greases, 
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ods are very useful. Positive identifica 
often possible im instances 
where these materials have not 
altered or destroyed in the separation 
procedures, and have a_ sufficiently 
crystalline structure to show a diffrac 
tion pattern. With the possible excep 
tion of the acid hydrolysis step, the 
separation procedures discussed in the 


tion is 
been 


preceding sections leave the fillers or 
thickeners with the same _ physical 
structures as they had in the grease 
Accordingly, they are suitable for x 
ray diffraction studies. Barium sulfate. 
molybdenum disulfide, graphite, ferric 
separ 
ately, and in combinations are exam 
ples of inorganic materials which have 
been isolated by the proc edures dis 
cussed, and identified from their x-ray 
diffraction patterns. Mixtures of such 
materials must be subjected to more 
analysis if quantitative data 


oxide, silica, and various clays, 


spec ific 
are required. 

Identification of organic thickeners 
is also possible using x-ray diffraction 
methods. However. these materials of.- 
ten do not have a sufficiently crystal 
line structure to produce a definite dif 
fraction pattern. The main 
with such is to obtain ele 
mental analysis for carbon, hydrogen. 
sulfur 
other may be 
From such data an empirical formula 
can be caleulated. This calculation to 
gether with the physical constants of 
the material, often provides sufficient 


recourse 
materials 
and such 


oxvgen, nitrogen. 


elements as indicated 


information for a comparison to be 


made with known compounds 


Analysis In the Future 

All major constituents in current 
greases can be determined by applica 
tion of the methods and techniques dis 
cussed in the preceding sections and it 
seems likely that these procedures will 
also be applicable to future products 
However, this is only one phase of the 
problem. Attention should also be fo 
cused on the analysis of used greases 
and the 
corporated to confer spe ial properties 


determination of agents in 
such as great resistance to change, rust 
prevention and unusual load carrying 
ability. Se far little effort has been spent 
on the analysis of used greases and spe 
cial properties are usually studied by 
applying performance tests. The latter 
are often time consuming and lacking 
in repeatability. Consequently, it is 
felt that analytical procedures capable 
of yielding information about the 
types and amounts of inhibitors present 
would be most useful to agencies re 
sponsible for writing grease specifi 
cations as well as to groups responsible 
for the day to day manufacture of uni 
form products. ## 
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Present facilities 


at Lake Charles handle 155,000 barrels per day crude oil 


Reduce No. 6 Fuel Oil Yields 


This refinery cut residual fuel oil yield from 8 to 5.4 percent by small changes 


in over-all operations. 


J. B. Fontenot, E. Clarence Oden, 


tiniNng rr ratior | 
4 f ) 


JUST ONI 
residual oil 
makes the reduction of 
vield a high-priority problem among 


LOOK at the 
(it’s less than crude oil) 
residual oil 


price of 


refiners 

Lngineers at the Cities Service Lake 
have systematically 
particular problem 


(Charles refinery 
ipproached their 
ind have hit upon an economical re- 
No. © fuel oil by 


minor and inex- 


duction of making 


i series of relatively 


pensive changes in the over all refin 


ery operation The asphalt yield was 
changing 
conditions on the 
The heavy 
eycle oil production which is yielded 
it the catalytic cracking and 
thermally cracked to yield a thermal 
tar has been reduced by making minor 


reduced to a minimum by 
the 


pane deasphalting unit. 


operating pro- 


units 


revisions However, increasing crude 


runs plus a constant desire to increase 


y, 1054 
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and Edward J. Vorman, Jr., 


Lake Cnharle La 


economics led to 


the No. fe) 


the over-all refinery 


other means of reducing 
vields 

The last 
naturally the most difficult and re- 
quires the most consideration. For this 
this paper will 
with the incremental 
© fuel oil yields. This was aec- 


incremental reduction is 


reason deal more in 
detail 
in No 


complished by changing the operation 


reduction 


of a thermal unit from naphtha re 
forming and heavy cycle oil cracking 
to visbreaking of residual oil compo 
nents. The subsequent tar yield from 
this visbreaking operation is propane 
deasphalted batchwise, when capacity 
permits, into a surprisingly clean de- 
asphalted gas oil and asphalt stream. 
The deasphalted gas oil is cracked 
over a mixture of natural and syn- 
thetic catalyst providing yields which 
further enhance the over-all operation 
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Present facilities at the Cities Serv 
ice Lake Charles refinery as shown in 
Figure | consist of crude topping ca 
pacity for about 155,000 barrels per 
day of many different types of crude; 
three practically identical M. W. Kel 
loge Model IL fluid catalytic crackers 
(two on virgin feed, one on recycle 
operation) ; propane deasphalting ; 
straight run and catalytic cracker gas 
oline thermal 
unit originally designed for naphtha 
FCC 
two sulphuric 


fractionation systems; 
heavy cycle oil 
acid alkyla 
tion units and accompanying girbotol 
feed preparation; 
facilities and a contact sul 


reforming and 
cracking: 
unit for extensive 
treating 
phurie acid plant which converts spent 
alkylation sludge to fresh 98-percent 
sulphurie acid. 

With these facilities and utilizing 
the thermal 


unit as a reformer and 
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Figure 2. Propane deasphalting unit 


heavy cycle oil cracker, and with a 
crude level of 130,000 barrels per day, 
a No. 6 fuel oil yield of about 8.6 
volume based crude 
obtained. The No. 6 fuel oil blend was 


percent on was 


as shown in Table A 

The thermal gas oil and tar result 
from thermal cracking FCC recycle 
heavy gas oil. FCC light cycle oil is 
a refractive cat cracker stream which 
has excellent cutback qualities. Many 
efforts were made to lower this vol 
ume. Obviously, the two streams re 


sponsible for the No. 6 fuel oil yield 
are asphalt and FCC recycle heavy gas 


TABLE A 


BPD Vol. Perceat 


6200 59.6 
1200 115 
2400 23.1 
ooo 5.8 


Asphalt 

Thermal gas oi! 
Thermal tar 

FCC light cyele oul 


10400 100.0 


oil. The first step taken was the reduc- 
tion of the asphalt yield. This was 
done by maintaining a minimum tem. 
perature in the asphalt-oil separation 
settlers in the deasphalting unit. It is 
a well-known fact that the asphalt 
yield decreases as the settler tempera 
ture decreases. As can be seen, about 
1.8 volume percent of asphalt based 
on crude was yielded from the de- 
asphalting unit, and consequently a 
very clean deasphalted gas oil was sent 
to the FCC units. It is quite possible 
to sacrifice economics to make good 
feed stock for FCC units, and that is 
apparently what was happening. Eco- 
nomics calculations indicated that the 
asphalt yield could be lowered, yield- 
ing a deasphalted gas oil with a slight 
increase in metals and carbon residue 
without being a detriment to cracking 
operations. The contamination on the 
unit cracking deasphalted gas oil was 
watched closely. The catalyst addition 
rate was increased slightly, but this 
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First step was the reduction of asphalt yield 


did not detract from the over-all eco- 
nomics too seriously. The asphalt yield 
was lowered about 700 barrels per 
day, and since the asphalt must be cut 
back with light cycle oil to meet No. 6 
fuel oil specifications, the residual oil 
yield was reduced about 1000 barrels 
per day. 

Another step toward lower No. 6 
fuel oil yields was taken in 1949 dur- 
ing the turnaround of the FCC unit 
on recycle light and heavy gas oil 
operation. Revisions were made to the 
spent catalyst stripper in the reactor 
to improve the stripping of oil from 
catalyst. The subsequent reduction of 
oil “carry back” to the regenerator re- 
duced the burning load on the regen- 
erator. Revisions were also made to 
increase the heat to the reactor allow- 
ing, at the same temperature, an in- 
crease in the recycle heavy gas oil 
rate to the reactor. Also, the activity 
of the catalyst was increasing during 
this period. As the activity increases, 
REFINER—Iol 12 
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Figure 3. Thermal visbreaking unit: A way to handle bright stock extract 


less coke is formed by the catalytic re 


action per barrel of conversion. Since 


the thruput of our units is limited by 


the coke-burning capacity in the cat 


ilyst regenerator, a reduction in coke 


formation will allow an increase con 


version or thruput. As a consequence 
recycling to extinction was approached 
recycle 
heavy gas oil the 
FCC units, which in the final analysis 
led to a in the No. 6 fuel 


oil y ield 


ind a lower quantity of net 


was yielded from 


reduction 


After reducing the asphalt yield and 
heavy cycle oil yield, the No. 6 fuel 
oil yield was reduced to about 6.2 vol 
ume percent based on crude and was 
broken down as shown in Table B 


TABLE B 
Vol. Percent 


10.0 
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It is noted that as the thermal gas 
oil and tar were reduced, more light 
cycle oil was required to reach No. 6 
fuel oil viscosity 

In 1949, 
ranted an 
to 155,000 bpd. At the same time, Cit- 
Con Oil Corporation, jointly owned by 


specifications. 
economic conditions wat 


increase in the crude level 


Cities Service and the Continental Oj! 
Company, began operations. Cit-Con, 
in a contractual agreement, was to re 
ceive a special reduced crude from 
Cities Service and extract the raffinate 
vils required for lube blending. The 
extracts are returned to Cities Service 
for further processing. Among the re 
turning oils is a stream called Duo-Sol 
bright stock extract. The oil from 
which this extract is obtained is re- 
fined with propane and Selecto (a 
blend of cresols and phenols ) 1 he ex 
tract is a mixture of asphaltenes. 
aromatics, and naphthenes. Thus, an- 
other component for residual oil 
blending presented itself. The No. 6 
fuel oil blend containing this extract 
represented about 6.7 volume percent 
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based on crude and was broken down 


Table C 


as shown in 
TABLE C 


Vol. Percent 


\sphalt s000 *”§ 
Duo | bright at ext 1400 4 
Thermal gas oil wn is 
Thermal tar 1000 ) 

FCC light | vw 44 


ooo 


It is at this point that some experi 
menting determine in 
which direction to proceed to effect 
1 further reduction in No. 6 fuel oil 
We noted that the Cities Service pro- 


na 


pane deasphalting unit yields only 2.7 


was done to 


volume percent asphalt based on crude 
reduced crude of the same 
quality as the stream going to Cit-Con 
The Duo-Sol unit yields an extract 
which is 4.4 volume percent based on 
crude. It was evident that the bright 
stock extract contained oils with struc- 
tural characteristics similar to a por- 
tion of the oils in the deasphalted gas 
oil stream which goes to the cat crack- 


from a 
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ers. With this in mind a trial run was 
made on the thermal unit visbreaking 
bright stock extract cut back to about 
300 SES at 122° F. with 25 volume 
percent light cycle oil. The light eye le 


oil stream is necessary to 
movement of the bright stock extract 
Cit-Con to Cities Service An 
evaluation indicated the very 
economical, and a procedure was 
adopted to back out other thermal op 
favor of visbreaking. In 
vestigations were made on a laboratory 
scale deasphalting unit of the tar pro 
duced from the visbreaking operation 
A surprisingly high percentage of clean 
deasphalted oil The 
quantity and quality of deasphalted oil 
were verified with a plant test run on 
the commercial unit. A test run vis- 
breaking asphalt cut back with light 
cycle vil followed which also indicated 
Present opera 


from 
run to 


erations in 


was produced, 


favorable economics 
tion, which has gone far to reduce No 
© fuel oil yields, visbreaks a blend 
comprised of bright stock extract, as 
phalt, light cycle oil, and heavy cycle 
oil, The visbreaker tar is deasphalted 
batchwise whenever deasphalting unit 


capacity permits 


Ihe facilities used in this phase of 
the reduction of the No. 6 fuel oil at 
our present crude charge rate of 155,. 
000 bpd include a propane deasphalt 
ing tiriil shown in Figure € and a vis 
breaking unit originally designed as a 
combination thermal reforming unit 
or heavy cycle oil cracking unit illus- 
trated in Figure 3 


Flow through the deasphalting unit 
s shown in Figure 2. The charge is 
picked up from storage in two sepa 
rate streams and joined by the pro 
pane from the propane storage drum 
prior to entering a tubular type feed 
preheater or cooler setting the settler 
temperatures (usually 140° F.). After 
leaving the preheaters, the propane 
oil mixture enters two. settlers con 
nected in parallel, where separation 
into an oil rich and an asphalt rich 
phase occurs. Pressure of approxi 
mately 500 psig is maintained on the 
settlers by means of pressure record 
ing controllers on the deasphalted 
oil effluent streams. After the removal 
of the two phases from the settlers, 
the process becomes one of stripping 
the propane from the products and re 
recycling 


covering it for 


The thermal 
} is the most versatile unit in the re 
finery. As mentioned above, it 
originally designed for heavy cycle oil 
cracking and heavy naphtha reform. 
ing. At present, very little thermal 


unit shown in Figure 


was 
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cracking and reforming are done. The 
unit is now in service primarily as an 
additional topper and as a visbreaker 
to decrease No. 6 fuel oil production 
The flow through the unit begins with 
the feed being picked up from storage, 
obtaining preheat from the top tray 
reflux and pan oil and joining the re- 
The total stream enters 
a shield furnace to 
obtain additional preheat. This section 
located just 
below the convection section. The total 
stream leaves the shield 
then proceeds through the convection, 
heater and finally the soaker sections. 
The flow through the furnace is ace- 
tually split up into two streams. The 
tubes are six inches O.D. with an aver- 
age cold oil velocity of 4.25 feet per 
the oil is 


cycle stream 
section in the 
tubes 


consists of twelve 


section and 


second, Leaving the furnace, 
quenched and then flashed into a tower. 


Pan oil is withdrawn from the pan 
by two different pumps; the portion 
picked up by one pump is used for 
This used mainly 
diluent in control the 
the The other 
stream is split in two: one portion, 


recycle recycle is 


as a order to 
coking in furnace 
after being cooled, is used as lean oil 
for the absorber tower and as gas oil 
product; and the other portion is used 
to supply reboiler heat for the debu 
tanizer tower, and then is used to 
quench the fresh feed from the fur- 
nace, The amount of quench oil or the 
quench temperature is rather impor- 
tant. The furnace outlet 
100 psig and the tower pressure is 100 
psig. When this pressure reduction 
occurs, the temperature of the vis- 
broken oil must be reduced to prevent 
the flash vaporization from cutting too 
deep into the liquid phase and caus 
ing coke formation in the tower. A 
rule-of-thumb control of quench tem- 
perature in our specific unit is to keep 


pressure Is 


the quench temperature as high as 
possible and still obtain a pan oil with 
a 3to 5 NPA color. This temperature 
is usually around 750° F. 

stream 1s 
overhead 


A continuous condensat 
taken from the debutanizer 
separator drum and is sent to the cat- 
alytic fractionation unit for recovery 
of the propylene and butanes. The bot- 
toms from the debutanizer is mixed 
with straight run naphtha and sent to 
the treating plant prior to motor gaso- 
line blending. The vent gas from the 
thermal tower separator drum and the 
debutanizer overhead separator drum 
is fed to the absorber where most of 
the propane and heavier is absorbed 
and recycled to the thermal tower. 

Table 1 illustrates the operating 
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conditions, feed and product inspec- 
tions, and yields from visbreaking cut 
back bright stock extract and asphalt. 
As can be seen, the gasoline yield is 
not very high, but the quality octane 
wise is higher than is normally ex- 
pected from thermally cracked gaso 
lines. However, the high preformed 
induced gum, and the high mercaptan 
sulphur content is indicative of a gaso 
line from low temperature thermal 
operations. The properties of the gas 


TABLE\) 


Yield and inspections from Visbreaking 
Operations 


Bright Steck 

Extract Cut 

Back With 

25 Vol. & 

Light Cycle 
Oud 


Asphalt Cut 

Back With 

25 Vol. % 

Light Cycle 
Ou 


Cracking Conditions 
Feed Rate 12,000 
Recycle 6,000 
Furnace Coil Outlet, “t R75 

Product Yields, Vol. % of Feed 

ate 
Gas, C2 and Lighter, Wt. ‘ 
Propane- Propylene 
Butane-Butene 
Detutanized Gasoline 
10-Pound RVP Gasoline 
Gas Oil 


12,000 
6,000 
875 


Tar 
Visbreaking Feed Stock laspec 
trons: 
Gravity, °API 
Conradson Carbon Residue, 
We. ¢ 


Distillation, °F 
IBP 
10 
mn 
w 


uo) 


Pour Point, °F 
Viscosity 
SFS @ 122°1 
CS @ 122°1 
Product laspections 
Gasohne 
Gravity, “API 
RVP, Lbs. /sq. in 
Bromine Number 
Preformed Gum, mg, 100 c¢ 
Copper Dish Gum, mg 100 
as 
Oxygen Stability, Hrs 
Sulfur, Wt. % 
Mere aptan, Wt.) aa S 
ASTM Distillation, °F 
IBP 


10 Percent 
iM) Pereent 
0) Percent 
EP 


Motor Octane Number 
Clear 
+2 ec TEL 
Research Octane Number 
Clear 
+2ce TEI 
Gas Oi 
Gravity, “API 
Aniline Point, °r 
Viseosity 
SFS @ 122° 
Cs @ 122 
Conradson Carbon Residue, 
Wt. Percent 
Sulfur, Wt. Percent 
Pour Point, “I 
ASTM Distillation, “I 
IBP 
10 Percent 
50 Percent 
©) Percent 
EP 
Tar 
(Gravity, “API 
Distillation, Vaccum 
IKP 
10 
w 
”) 
Viscosity 
SPS @ 122°F 
CS @ 122°F 
Conradson Carbon Residue 
Wt. Percent 
Pour Point, °F 
Flash, °F 
Sulfur, Wt. Percent 
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oil from both operations indicate that 
the light cycle oil got a “free ride” 
through the cracking zone. The gas oil 
properties approximate those of the 
light cycle oil. There was evidently 
very little intermediate oil formed in 
the operation. In fact, a TBP calcula- 
tion of an ASTM distillation deter- 
mined from a composite sample of gas 
oil and tar showed a yield, based on 
charge, of very near 25 percent of the 
fraction distilling at 450-550° F. This 
is also the TBP distillation range of 
the light cycle oil. 

The visbreaking yields given in 
Table 1 also bear out the premise that 
bright stock extract should give better 
yields than our asphalt. However, the 
yields from the two stocks are so near 
being identical that a blend consisting 
of the two and a mixture of light cycle 
oil plus heavy cycle oil is now vis- 
broken. The resulting No. 6 fuel oil 
vield is only 5.4 volume percent based 
on crude and is broken down as shown 
in Table D. 


TABLE 2 


Deasphalting Yields and Inspections 
Tar from Visbreaking Asphalt 


De- 
asphalted | 
Asphalt 
Volume Percent 
laspections 
Gravity, °API 
Distillation 
IBP 
10 
30 
SO 
Viscosity 
SUS @ 210°F. 
CS @ 210°T 
Conradson Carbon 
Residue, Wt. Percent 
Aniline Point, °F 
Diesel Index 
Pour Point, °F 
Sulfur, Wt. Percent 
Flash Point, °F 
Metals Analysis, ppm 
Iron i 2.4 194.0 
Nickel 65.0 
Vanadium $5 8.6 
Copper 27 : 4.0 


*0.00025 Wt. "% 


TABLE 3 
Deasphaliting Yields and Inspections 
Tar from Visbreaking Bright Stock Extract 


De- 
asphalted 
Feed Ou 


100.00 46.9 53.1 


Asphalt 


Volume Percent 


lospections 
Gravity, “API 
Distillation 
+P 


10 

w) 

42 Percent @ 
Viscomty 

SUS @ 210°F 

C8 @ 210 °F 
Conradson Carbon | 

Residue, Wt. Percent 
Aniline Point, °F | 
Diesel Index 
Pour Point, °! 
Sulfur, Wt. Percent 
Flash Point, °F 
Metals Analysis, ppm 

Iron 

Nickel 

Vanadium 

Copper 
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TABLE D 


BPD 


Vol. Percent 


BPD 


| Vol. Percent 





Visbreaker gas oil 1500 
Visbreaker tar 6900 


8400 


This blend meets the viscosity and 
pour point specifications of No. 6 fuel 
oil. 

Of particular interest are the results 
of propane deasphalting the tar from 
the visbreaking operation given in 
Table 2. Very efficient separation is evi- 
denced by the low carbon residue con- 
centration of the resulting deasphalted 
oil and the comparatively low metals 
content. The metals content of this 
stock compares favorably with that of 
the deasphalted gas oil produced from 
deasphalting reduced crudes. In this 
particular case, the deasphalting unit 
has served as a substitute for solvent 
extraction of a marginal feed stock. 
It has also been noted that the sepa- 
ration efficiency when deasphalting re- 
duced crudes can be improved by 
blending visbreaker tar with reduced 
crude production. The increase in vis- 
cosity of the feed to the deasphalting 
unit evidently enhances separation and 
the quality of the deasphalted oil. 

The deasphalted oil was evaluated 
on a bench-scale catalytic cracking 
unit over natural catalyst. The yields 
from this operation are given in 
Table 3. 

It is noted that a slightly higher con- 
version is obtained from cracking de- 


TABLE 4 
Bench-Scale Catalytic Cracking Yields 


FEED STOCK 


Deasphalted | 
Ou From | Deasphalted 
Visbreaking Oil From 
Bright Stock | Visbreaking 
Ext. Tar Asphalt Tar 
Convermon, Vol. Percent 
Severity 
Reactor Temperature, °: 
Yields: 
Coke, Wt. Percent 
Total Dry Gas, Wt. Percent 
He in Dry Gas, Cu. Ft./Bbl 
Conv 
Propylene, Vol. Percent 
Isobutane, Vol. Percent 
N-Butane, Vol. Percent 
Butylenes, Vol. Percent 
Total B-B, Vol. Percent 
Cs-430 °F. TBP Yield, Vol 
Percent 
C4-430 °F. TBP Yield, Vol 
Percent 27.32 
430-625 °F. TBP Yield, Vol 
Percent 30.10 
625-EP °F. TBP Yield, Vol 
Percent 
(4 and Heavier, Vol. Percent 
Product Qualities: 
Octane Blending Values 
F-1 Clear 
F-1 + 20ce TEL 
Light Cyele Oil 
Diesel Index 22.2 0 
Gravity, °API 265 25.8 
Heavy Cycle Oil 
Diesel Index 
Gravity, “API 13.3 15.0 


44 29 


93.87 94.87 


101.0 990 
102.5 100.5 


Asphalt from deasphalting vis 

breaker tar 3500 57.4 
Visbreaker gas oi! 1500 446 
Heavy cycle oi) from cracking 

deasphalted oi! 1100 18.0 


6100 100.0 


asphalted oil from the bright stock 
extract visbreaker tar operation. This 
is probably due to the higher volume 
percent based on crude yield of the 
extract. Another point that should be 
considered is that a lower deasphalted 
oil yield is obtained from the extract 
tar. Both deasphalted oils produced 
gasolines with exceptionally good 
blending octane numbers. The liquid 
volume percent (C,EP) recovery is 
lower than is normally obtained for 
other cracking stocks, pointing to the 
high concentrations of aromatics and 
other coke-forming hydrocarbons; al- 
though it is not out of line with the 
liquid recovery of other carbon 
residue-containing feed stocks. At this 
point it must be emphasized that this 
deasphalted oil can only be considered 
as a marginal feed stock. Its crack- 
ing characteristics are considerably 
below that of average feed stock. How- 
ever, with capacity and marketing con 
ditions permitting, it can be and oc- 
casionally is considered as FCC feed. 

An expansion program which will 
allow an increase in crude level by 
mid-1954 incorporates a vacuum unit 
which will enable the refinery to main- 
tain a low residual oil production. 

In conclusion, the No. 6 fuel oil 
blend shown in Table k is presented. 
Since deasphalting and FCC unit ca- 
pacity is not always available, this 
blend is considered the optimum. It 
includes the operation of deasphalting 
visbreaker tar and catalytically crack- 
ing the subsequent deasphalted oil. 
Thus, it is readily observed that the 
residual fuel oil yield has been greatly 
reduced through the operations of 
three entirely different units, each 
playing its own part. 

A close examination of the residual 
fuel oil blending components with a 
few minor changes in over-all opera- 
tions can go a long way in reducing 
any refinery’s No. 6 fuel oil volume. 


This paper was presented at the 
American Chemical Society Regional 
Conclave in New Orleans. December 
12, 1953. 
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Esso Explores 
Atomic Tool 


Influence of gamma rays 
on certain chemical reac- 


tions to be studied 


Standard Oj Development Company 


will open the first privately financed 


radiation laboratory in the petroleum 


industry next spring to conduct re 


search on the possible ipplication of 


atomic energy in the manufacture of 


petroleum and petrochemical products 


Phe new $250,000 laboratory, a 42 


hy-16-foot building on the grounds of 
Esso Research Center at Linden, N. J 


will explore the use of gamma rays 


emitted from radioactive cobalt as a 


source of enerey for promoting chemi 
interest to the 


eal reactions of basic 


industry. The research will 


be directed primarily to find applica 


program 


tions of gamma ray radiation in in 


fluencing certain chemical reaction: 


that 
tional methods and for possibly 


cannot be initiated by conven 

peed 
ing up other chemical reactions 

Company researchers state 
m the fields of 
cracking there is high promise for the 
radiation 


that 


volymerization and 
| 


application of gamma ray 
Part of the research activity will be 


devoted to determining whether gamma 


iy radiation can be used economically 
int these 

Phe decision to erect the laboratory 
earch afliliate of 
(New 
search = by 
cientists utilizing the Brook 
Laboratory facilities 
with that 


mtive mn 


proces ‘ 
by the central rt 
Standard Oil Company 
followed 
company 


N itional 


irrangement 


Jersey} 


two year ol ore 


haven 
insti 
other 
Lon 


under iti 
tution. SOD has been 
atomic research sinec 
cobalt 


form ol a 


phase ol 
known as a 


] > ithe ly 


The radioactive 
and in the 


inches itt 


SOuUTCt 

pipe 
being bought 
National | 


817.000 


diameter, 1 
Brookhaven 
iboratory at a cost of be 
and S18.000 The 


undervoing 


long two 


from the 


tween 


source has been neutron 


bombardment in an atomic pile for 
and one-half years. As a result 
the source strength will be frem S500 
to LOOO cures at tle time 


(A curie ts approximateiy the amount 


two 
of delivers 
every ct 


This 


single 


piven oll 


of radium.) 


of radioactivity 
ond by one 
makes it the most 
piece of cobalt known 


gram 
radioactive 


Nn) 


Radiation laboratory “cave” as it will look at the Esso Research Center. “A” pinpoints location 


of the radioactive cobalt “pipe’’ at the bottom of storage well. “B” 


spots one of the two arms 


of the mechanical hands which researchers will operate from this location. The lead-glass window 
“C") is over three feet thick, while the concrete walls such as at “D” are over four feet thick 


SO} decided on the use ol 
rays in preference to alpha and beta 


vreater 
with the ex 
tremely that 
! expected to be needed to induce cet 
is estimated that the 


radiation due to the 
tion of the 


limited amount of enerey 


pene tra 


former. Even 


tm reactions, tt 


radioactive cobalt will lose about one 
half its initial streneth after five years 
ind its will be halved 


in approximately each subsequent five 


radioactivity 


year periods 

Company scientists say 
<pite the strength of this 
ire looking forward to the 
even more powerful and Ie 


ources can be 


that de 
they 


time when 


- ENpensive 


radiation made avail 
thle to 


prate d 


private industry. Such antici 


sources include radioactive by 


itomic reactor 


(tome 


stores 


per rduets ofl cope rations 
vhich the 


presently 


(Commission 
underground until 
their radioactivity There is 
ilso the possibility to someday utilize 


| nerey 
dee i\s 


ramma rays now dissipated into 


hie lds surrounding 
™ ot 


iction does not cause other 


reactors 

gamma rays to initiate a re 
materials 
to become radioactive which rules out 
inv danger of air or water pollution 


in the heavily industrialized Linden 
trea. Radiation from the 
is comparable to x-rays and danger 


is direc thy 


‘ obalt source 


ests only when a person 
exposed to the rays 


The cobalt 
SOD 


used by 
within 


source to he 


will hoe stored and used 
what is called the cave section of 
the laboratory building. This will be 


a six by nine-foot room having a con 


PETROLEUM 


and walls four feet thick 
Researchers will be able to see into 
the cave through a block of lead-glass 
about three feet square and more than 
three feet thick. While looking through 
this thick window, the¥ will be able to 
handle the radioactive pipe and other 
objects inside the cave with a pair of 
known as 


crete rool 


mechanical hands master 
-lave manipulators. 

these mechanical hands, re 
will be able to place the 


laboratory 


Using 
earchers 
“ource up against appara 
tus and small pilot plants which cor 
lain petroleum materials to be sul 
jected to radiation. Small samples cay 
cobalt pipe for 

When 


is finished or at any 


he placed inside the 


concentrated treatment an eNX 


periment time 


when researchers desire to enter the 
cave 
in the floor of the cave 
be covered by a thick lead cap which 
will be locked in place by a steel bar 
After using the steel manipulators to 
lock the cobalt source 
into the cave ean be 
\ special safety 


feature prevents the doors to the cave 


the pipe will be stored in a well 
This well will 


in this storage 


well, entry made 


with comple te safety 
being 


from opened when the source 


material is out of its storage well 
In addition to the work to be con 
ducted in’ the laboratory, SOD 


will expand its experiments on other 


new 


uses of radioactive isotopes as tools of 
research. These include various appli 
cations of use of radioactive isotopes 
to trace the flow of liquids and for 
other analytical 


measuring wear and 


Purpose Ss. 
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Speed Accounting for Gas Purchases 


Warren Petroleum Corporation has applied the punched-card technique to 


its purchase and payment for natural gas used in natural gasoline plants. 


P. A. Brockwell, 
Warren Petroleu 
Tulsa 


m Cornoret 


) 


PURCHASE settlements for natural 
gas can become very complicated when 
vou operate 20 natural gasoline plants 
and there are approximately 3000 
leases supplying gas through 3000 
meters to these plants. Such is the case 
of Warren Petroleum Company. 

The responsibility for making pay- 
ment to the owners of the gas (referred 
interest owners) lies with the 
natural gasoline plant operator, The 
umount of payment made to each 
owner is, of course, according to the 
terms of the contract in effect between 


to as 


the operator and the gas owner. 

The determination of the gas value 
is a complex operation at Warren due 
primarily to the varied type of con- 
tracts under which the gas is being 
purchased. The majority of the con- 
tracts call for settlement based on in- 
terest participation in the 
plants’ sales of natural gasoline, lique- 
tied petroleum gas products, and resi- 
due gas. Warren has speeded up the 
settlements with a punched card sys- 


owners 


tem as outlined in the following para 
graphs 

Initially, gas meter readings are re- 
corded on approximately 20,000 charts 

The gas charts are taken 
meters by ptant employes 
and home office 
These charts are for varying periods. 
daily, weekly or eight days, depending 
on the type of meter. 

In the office the charts are 
run on a machine known as an inte- 
erator to obtain the extension for each 
chart and the extension is printed on 
the chart. A total of the extensions 
shown by the charts for a plant group 
is obtained before the charts are for- 
warded for punching the requircd 
information into the card (see key 
punch instructions). After verifying 
and balancing, the cards are filed until 


per month 
from the 
forwarded to the 


home 


all charts have been received for the 
month 
1954 


December PETROLEUM 


Warren's first step is recording gos meter 
readings on 20,000 charts per month 


Volume The next step is to proc 
ess the cards to calculate the gas vol- 
ume for each meter for the month. 
(Table 1, Steps 1 to 23, inclusive.) 
The volume is obtained by multiply- 
ine the extension referred to above by 
the coefficient which was obtained 
from the master card, It should be un 
derstood that must be 
given to cerain exceptions in arriving 
at the 
their 


under 


consideration 


These excepions and 


Table | 


(meters pre 


volume. 
handling are set out in 
“Deduct Meters” 
ceding final meter where gas passes 
through and is measured in more than 
meter) and “Temperature and 
Supercompressibility Correction” (a 
factor to be applied against volume of 


one 


gas produced in excess of 200 pounds 
pressure ) 


REFINER 


Value of Products Having ob 
tained the volume of gas for 
meter the next step is to arrive at the 
value of the gas based on its content 
of natural gasoline, LPG, and residue 
gas. Basic information as to price, ete., 
is indicated in each contract master 
card, which along with certain sales 
data for each plant group is applied 
to the volume to compute the value of 
the products for the three groups of 
products (natural gasoline, LPG, and 
residue gas). 


each 


Basic formulas for calculating the 
natural gasoline, LPG, and residue gas 
which must be followed to 
arrive at the gross value of the prod- 
uct follow: 


content 


Natural 


equals total test 


Gasoline Mcf times 
gallons lest 
and the 
equ il 


gpm 
gallons 
results 
gasoline 


imes price per gallon 
wmes contract percent 
content value 


LPG 


erage price 


Excess gallons sold times av 
per gallon times percent due 
all leases equals value due all leases di 
vided by total volume or test gallons 
into plant times gas purchased or gaso 
line content of gas purchased from each 
lease equals LPG value 

Residue Gas lotal gas metered times 
percent of residue 
idue after extraction and plant use minus 
residue returned to 
available ror sale row 


remaming equals res 
lease equals residue 
lease; net pre 

sold trom plant 
ivailable for 
result 


ceeds from total residue 
‘ by total residue 
m plant and that times 
vailable for | 
equals residue value 


In lable ] these 


ut as foll 


Natural gasoline calculation, Ste ps 24-2 
1.PG calculation, Steps 26-27 


tesidue gas calculation, Steps 28-38 


Gross Products Tax The next 
operation is to compute the gross pro- 
duction taxes applicable to the gas 
value and volumes. Plants are grouped 
by states as the tax calculation varies 
for each state. The procedure followed 
under 


is set out “Tax Calculations.” 


Details Continued on Page 223 
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Table 1. Detailed Procedure 


Key Punch Instructions 


Processing lnastructions 
fomputation of Volume 


Residue Gas Calculation 


i+ 


ister 


nda 
a 


Deduct Meters 


Tax Calculations 


Temperature and Sapercompressibility Correction 


Division of Interest Statements 


Table continued on next page 
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‘ 0) ter name and address cards (40 series) and division of in 
Table 1 t rd 50) pay code 1 and clear outs. Cards are now ready 
Continued from preceding page. 


te the gas purchase checks 
ode 4 (withheld items) and sort to interest owner 
d paper using the gas purchase control panel 


ol nterest owner and for urd to Gas de 


Payable Ledger and Suspense Ledger 


already t 
rest « t ‘ ur ! month pay 
pay code 2 by meter and Int t owner. Lis 
eter and intermediate tot ‘ nterest owner 
separately and show a grand total for each plan 
s department 

down the cards used to write the hecks, box the 
rest cards (7760), collate the master name and address 
with selected ones by interest owner. Check chards 

ike up cash disbursement cards 
duce check cards (230) in o sh disbursements 
ill cash disbursement infe t «> plant and ir 
lf < nee irposes. Tray casl 
k cards 0) th accumulated 


OX ¢ x 
nd list curre sUsper f s department 





Table 


INDEX TO CARD FPORMs 


e Operat Narne ¢ 











Step 39 (Table | lated in front of the division of inter payment, hold in suspense, ete.) and 


Meter Statements With the com est work cards which were reproduced current pay cards are sorted to inter 


! 
putation of the tax calculation all nee- 


from the master cards, This operation est owners’ code. These cards are then 


sry information has been obtained results in a current month work card summarized to obtain a check card 
eses< , ‘ a> « 


The cards are assembled as follows 
operator, lease, detail meter cards, 


These ecards are calculated using a The check cards, the interest owners’ 
special calculator: the interest owners) name and address cards, and the eu 


natural gasoline, LPG. residue gas, decimal interest is applied to the net rent pay division of interest cards are 


ind meter total card. The meter state- 
ment is then prepared showing the 


amount of the meter to arrive at each collated and the checks written. See 
interest owners net amount. The mas Steps 50 to S4 covering this operation 
. ’ te r ‘Ti 4 “ase, i ~ able ) 
factors used in arriving at the volum r operator, lease, ind division of in- (Table | 
terest (containing the interest owners 
rye Pamatlin Bodine « s — 
tion as to the value of the gas content vw) cards are collated and the divi Payable Ledger and Suspense 


f the three products, the amount of | 5!0” of interest statemenis written. The Ledger The detail division of inter 
> » =. « ‘ 


of gas as well as pertinent iniorma 


procedure covering this operation is est cards that are coded for yearly 
set out in Steps 45 to 49 (Table 1) payment are sorted to interest owners 
and are collated in the current year 


taxes applicable thereto and the gross 
ind net value of all products. The 
procedure followed is set out in Steps Cheeks ~The master cards from the fle. The in on hen le 
“ep 40-42 (Table 1) division of interest are separated from The ie payable report ts then made 

Division of Interest Statements the above. The division of interest ‘ 
The gross total card used to compute work cards are sorted to pay code 


detail division of interest cards 
that are coded for suspense are col- 
lated in the accumulated suspense file 
the taxes and net amount of meter (designation of disposition of amounts by meter and the suspense ledger is 
shown on the meter statement is col due pay currently, hold for yearly edn Tin procedure covering: theses 
TABLE 2 operations are set out in Steps 55 to 


Master Cards 33 (Table 1). 
Warren has just started the above 
Form procedure and we are confident it will 
Neo Name Information 
; : fulfill our expectations. Our principal 


Costhicions For ea vow mast . t cards at i r orn as dey t objective is to speed up our settle 
Meter nont ur ed 1(N plas 


ments which will enable the Account 
ing department to make early monthly 


Cageene Sostnant closings and furnish financial and op 
, 
seangenanene Saanestne ic , “a span _ erating data to management at an 
Supercompressibility , r ro snd supercompt oto earlier date 
Correction |! u r 

re Gr Full credit is due W. J, Connelly 
Lease Operator \ plant mber r ror r . , vs 

5 eose Name Name, pl mber, meter t and T. H. Brown for their able assist 
Divisvon of Laterest : ter t A I r,t 
ance, without which this article could 
Interest Owner 
not have been prepared + + 
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SOUTHWEST CORNER OF SHOP—The machine shop proper is 105 feet 
wide by 208 feet long. It is served by two traveling cranes running 
parallel, each having a 50-foot span. In the corner shown are ten of 
the shop's eighteen lathes; in other sections are milling machines, 
shapers (both gear driven and hydraulic), a hydraulic planer, heat- 
treating equipment and semi-automatic saws located near the bar stock 
racks. The daytime lighting is from a solid belt of high, ventilated glass, 
and the machines are so placed that the direct rays come in over the 
operator's left shoulder, reading directly on the work. Night lighting 
is adequate for micrometer or scale reading in any operator's position 


Tour a Modern Machine Shop 


REFINING equipment is increasing 
in complexity in the fast-moving oil 
industry, requiring more and better 


maintenance facilities and procedures 


BALANCING MACHINES—The smaller machine in the foreground is 
testing a centrifugal pump impeller and shaft assembly. The large ma 
chine in the background is balancing a steam turbine rotcr and shaft 
assembly, All impellers and rotors are balanced individually and again 
as an assembly with shaft. Electric motor armatures and blower im 
pellers are also balanced. This practice has resulted in added life of 
bearings and journals in high-speed rotating machinery, and corre 
sponding reductions in maintenance costs. All parts are balanced both 
statically and dynamically 


»I4 


\ key part of a refinery’s maintenance at Beaumont, 
equipment is its machine 
with us on a picture tour of Magnolia the industry. 
Petroleum Company's machine shop 


Texas, to see how one 
refinery does jobs common to 
(Photos courtesy of 
Sunnen Products Company, St. Louis. } 


shop. Come _ large 


PORTABLE HONES—This equipment can be used in the shop or field 
for internal honing of diameters from 2'2 to 20'2 inches. The work 
pieces shown are depositor valves from the wax mould machine. These 
consist of cast alloy blocks and oscillating spindles. Accurate fit be 
tween the block and spindle is vital. To correct for wear, the bore is 
first honed to a new finish. The spindle is machined undersize, built 
up with weld metal, rough turned, normalized, ground to 0.0005 inch 
of bore diameter, lapped into the bore, and then ground to provide a 
clearance of 0.002 inch 
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RADIAL DRILL—The work shown is the shell (barrel) of a 9-stage 
hot-oil pump, drilling out the interstage vent holes preparatory to plug 
ging. Stainless steel plugs will be inserted then welded over with 25-20 
rod. This drill is also used for some milling operations on odd or bulky 
work such as large exchanger channels and for boring and tapping 
individual seat holes in large pumps. The wide range and ease of oper 
ation makes this machine versatile and time-saving 


INTERNAL HONING MACHINE—Work shown is a drive shaft yoke for 
a wax chiller. Purpose of the yoke is to oppose the pull of the drive chain 
on the drive shafts. These rods are fabricated in the shops. The ends 
are bored for center to center distance and parallelism, bronze bushings 
are pressed into the ends, and the ID's are then honed for accuracy and 
finish. Due to its range ‘@ to 258 inches this machine is used for a 
variety of internal diameter sizing and finishing jobs 
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HORIZONTAL BORING MACHINE—The work shown is a centrifugal 
pump case that was corroded and eroded inside. It has been internally 
clad with stainless 25-20 and is being rebored to specifications. This 
machine is used to machine odd shapes and work with overhanging 
projections. For such work this machine is the court of last resort. All 
pictures were made in Magnolia Petroleum Company's machine shop, 
Beaumont, Texas 


FLAT LAPPING MACHINE—Used for flat lapping of mechanical seals 
for pumps, compressor valves, small gear pump housings and Kingsbury 
thrust plates. This machine can be set for time cycles of any desired 
length and will automatically shut off, hence no constant attendance 
is needed. Adjustments are provided in the machine to prevent any 
tendency to concave or convex the work =F 
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Otney - Other Other Other 
Profucts Products Products Products 


Figure 1. Schematic diagram of procedure used to study multiple cracking single-pass of recycle distillate 


Estimating Recycle Yields 


Presenting an original mathematical approach to the prediction of recycle 


yields from single-pass operations. 


L. $. Holmes, 
Magnolia Petroleum C 
mont, Texa 


MANY PROCESSES in petroleum \ A 
. ! Geosoline + Gos* 

rehining employ recy ling operations in —— 
which a portion of the product similar 
in characteristics to the fresh charge 
stock is recirculated through the unit 

At times this product is recycled to ex 

Noprtne 
tinction, but more frequently only a idea aon 
fraction of it is returned to the system 
and the remainder is removed to pro 
vide an outlet for the refractory con maids : wa3 “a le a 
stituents which tend to accumulate. A ee ek BRT. leoctor : mee Ken Pe 
knowledge of the optimum quantity of 
recycle is necessary to determine the 





ee 











most economical operating conditions 
of the process, It is possible to evaluate 











recycling in the plant or on laboratory 
equipment. Reliable plant materia! bal- 
ances are often difficult to obtain due 
to non-uniform feed stocks, operating 
conditions, and other complicating fac- et ee 
tors while in the laboratory elaborate 
equipment and involved techniques 
must he used to duplicate plant results 
The method described below for esti 


A. 
a 


Figure 2. Typical commercial recycling operation. 
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mating recycle yields makes use of 
easily performed single-pass laboratory 
experiments, 

Many reactions in the petroleum 
processing industry, such as thermal 
decomposition, are of a unimolecular 
type which simplifies their theoretical 
treatment. Inter-reaction between the 
substances formed is usually small and 
often non-existent. The recycle stock 
returned to the unit will decompose 
therefore, in the same way, regardless 
of whether it is processed alone or i 
admixture with other hydrocarbons 
provided the operating conditions are 
the same. 

\ recycle material is composed of 
components from many passes through 
the unit. The composition of the re- 
cycle stream is dependent on the quan- 
tity of oil recycled and the change in 
refractivity of its individual compon- 
ents from pass to pass through the unit. 
[he change in cracking properties of 
the after each 
through a unit can be easily determined 
from once-through data. An illustration 
of the technique used is shown in Fig- 
ure |. An example of a typical com- 


recycle material pass 


system is shown in 
Figure 2; the 
defined as the ratio of the quantity of 
vil recycled (X) to the quantity of 
fresh feed (A). Thus, if 0.2 barrels of 
product are returned with each barrel 
of fresh charge, the recycle ratio is 0.2: 
likewise, if 0.4 barrels are returned, the 
recycle ratio is 0.4. The additive nature 


mercial recycle 


here recycle ratio is 


of some types of recycling reactions 
allows the operation to be pictured as 
a number of individual steps as shown 
in Figure 3, where the total recycle 
stock (X) is a composite of the ma 
terial from x, to infinite number of 
passes x,. Its make-up may be expressed 


as: 
xX Xi “ft Xa ft Xs Xe (1) 
Similarly, the portion of the total re- 
cycle stock (Y) removed from the unit 
is: 
y yi t+ya t+ y Ye 

The total reactor effluent recycle ma 
terial (X 
ture and contains products of many 
passes through the unit. When the mix 


Y) is a homogeneous mix- 


is divided for recycling at a given re- 
cycle ratio, one portion (X) is returned 
to the reactor and the remainder (Y) 
is removed as a product. Each compo- 
nent of the total mix (the x and y 
streams) is represented in its particu- 
lar fraction in a set ratio. For example, 
if 20 percent of the total recycle boil- 
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ing range material is recirculated, the 
recycle stream will contain 20 percent 
of the quantity of material produced 
from each pass. For this reason, the 
following identities can be written: 


X Xe 


x4 aie ae a + 
(3) 

Further inspection of Figure 3 re- 
veals that the amount of available re- 
cycle stock from the fresh charge is 


Xs -t yi or / & TT Ys (4) 


where A is the volume of fresh feed 
and R, is the yield from fresh charge 
of avaiable recycle oil. The change in 
yield R,, due to increased refractivity 
of recycle material from pass to pass, 
may be represented by R.; R,; R, eee 
R,,. The quantity of total recycle stock 
produced from each pass is therefore 


equal to: 
(5) 
As shown in Equation (3), the ratio 


of materials recycled of the total re- 
eycle stock produced from any pass 


Xi 


can be expressed as There- 


Xa “77 ¥a 


fore, the quantities of recycle stock 
originating from each path and present 
in the recycle stock are: 

From virgin stock: 


[AR | - a [x 


From second pass: 


Xi 
|x: Ra] or x 
Xi ¥1 


From third pass: 


[xk i[ 2 


From nth pass: 


Xi 
yi Ni 
Ns “7” Va 


xR 
he eae 


Ma “tT Va 


x:"R: RyRy 


(x: + y:)*” 


The summation of the above pro- 
gression represents the total quantity 
of oil recycled for any given recycle 
ratio. The known terms are (X), the 
quantity of total recycle to be studied, 
and (x, + y,) the quantity of recycle 
material available from the virgin 
charge. The term (x,) is unknown and 
represents the material in the recycle 
stream that is derived directly from the 
virgin feed. This term (x,), can be ob- 
tained by trial and error calculating 
techniques for any value of (X). 

It is now possible to apply yield data 
obtained in a study similar to the one 
shown in Figure 1. The yields of like 
products are combined for ultimate 
yields from recycling. 

The yield data shown in Table | 
were collected from a multiple crack 
ing study of the type previously men- 
tioned, The recycle material from the 
fresh feed was obtained from a com- 
mercial unit processing on a once 
through basis. Fresh feed yields were 
obtained on the same small scale unit 
the 


\ ields were secured 


from) which other once-through 


the data in 


Table 1 can be applied in calculating 


An example of how 
recycle yields is shown in the follow- 


inv 


Example: 
Determine the yields expected for an 
ratio. A 100 barrels 


it fresh feed simplify 


0.2 recycle basis of 
iS assumed to 
calculations 

lable 1 the 
obtained 


vield 1 


Krom values of the R 


terms were 
bre h teed 


aterial 0.47 


ivailable recycle 


R, 
I, 


Ry 


alculated 


TABLE 1 


Yields from Multiple Single-Pass Cracking of a Recycle Stock Distillate 


CHARGE STOCK 


Fresh Feed 
Dry Gas, Weight Percent 610 
Kutanes, Volume Percent 11.80 
Gasoline, Volume Percent 43.10 
Napbtha, Volume Percent 100 
Recycle Distillate, Volume Percent 47.50 
Heavy Distillate, Volume Percent 420 
Coke, Weight Percent $00 
Charge Stock Gravity, “API 00 
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Recycle 
Distillate Recycle 
From Distillate 


Recycle 
Distillate 


Recycle 
Distillate 


Fresh Feed 


4.11 } 2.97 
6.20 ‘ 4.11 
19. 12.48 
6.14 if 5.77 
59.21 7 69.70 
4.45 37 4.54 
3.45 ‘ 2.72 
79 


23.5 
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Figure 3. Stepwise laboratory recycle operation. Where 
the amount of Ist-pass material in recycle stream 
the amount of 2nd-pass material in recycle stream 
etc 
Likewise 

y the amount of Ist-pass material in product stream 
etc 
the other products of cracking 


the volume fraction yield of recycle boiling range material from the fresh feed 
the volume fraction yield of recycle boiling range material from 2nd pass 


etc 


The assumption of 15.9 barrels re 


cvcled from the total first-pass oil of 


recycle boiling range satisfies the re 


) 


quirements for a O.2 recycle ratio 


Combined product vields are now cal 
culated 
represents the charge to a particular 


Lach term in the progression 


pass 

Phe oil reeve led to the next succeed 
ing’ pass ts deducted trom the total re 
eyele stock from the preceding pass to 
obtain the 
terial removed as a product 


recycle boiling range ma 
These results showed excellent agree 
ment with results from continuous pilot 


plant correlations 


The quantity of data necessary to 
obtain reevele yields by this method is 
dependent entirely on the yield from 


fresh feed of available evele stock and 


TABLE 2 
Consolidated Yield Summary 


Ne. 2 Heavy 
Naphtha RO GO Coke 
Volume Volume Weight 
Percent Percent*® Percent* 


(asolne 
Volume 
Percent” 


Drv Gas Ca's 
Weight Volume 
Percent” Percent’ 


Volume 
Percent® 


Barrels Lh» 
Charged Charged 


. 
” ii wo mw tom 4) el) iow 
om ’ ‘Bi o4 424 “72 o-« 
o1 ‘ oa ois 1.44 ol 
oll ) o42 oo. 
oo8 00 ow oo 


w7s 421 mT 


* Nase an 


PETROLEUM 


be studied 
Higher reeyele ratios require data trom 


upon the recycle ratio to 
more passes; however, after about four 
passes through the unit the yield pat 
constant. Thus, ex 
data should not 


introduce great error in final calcula 


tern seems to be 


trapolation of the 


tions. It is also possible to have three 
wv four bench units of different size- 
so that the reeyele stream from one unit 
is sufficiently large to provide charge 
for the next. 

In laboratory evaluation of processes, 
both small scale batch equipment and 
large continuous pilot plants are used 
Work that is suited to batch study is 
done with the small equipment which 
Is inexpensive lo operate and produces 
results rapidly. The use of the small 
hatch equipment ts limited to opera 
tions which duplicate the more reliable 
continuous units. Reeyeling studies are 
normally made with the continuous 
equipment, These data show that it is 
possible to estimate product yields 
from certain types of recycle operations 


with small batch equipment #+# £ 
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waste causri¢ 
ePw CN IN WATER 
MEUTRALIZEO WASTES 2F 
maOn FROM STORAGE 
Megs FLAKE (DRUMS 


VC M20 ScRUBSER 


Figure | 


Flow diagram of the entire waste disposal system 


INCINERATOR 
STRIPPER 


BLEND TANKS 


AN refers to acrylonitrile; 


NEUTRALIZING 
TANK 


— 


EQUALIZING TANK 


CHLORINATORS 


CaUs TiC FEEDERS 


VCM refers to vinyl chloride monomer.) 


Integrated Pollution Control 


Petrochemical operations have a way of presenting a number of varied 


pollution problems. Here is how one large plant disposed of its waste materials. 


H. E. Morris, 


3 


IN ANY PLANT 


problems associated 


the number of 
with control of 
iir and water pollution shows a natu 
ral increase as the number of produc 
tion units and the variety of products 
ncreast This has been the « Xperience 
t Monsanto Chemical Company's 
large petrochemical plant located on 
Galvestion Bay adjacent to Texas City. 


Texas Thee 


rrated program for plant-wide pollu 


solution has been an inte 


tion control 


Pollution 
heads 


proble ms have reared 
their ugly first 
it this site were put into operation for 
the production of styrene monomer in 
1942. These units 
rovernment-owned Monsanto as 


since the units 


original were 


with 
10454 
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the that time addi 


tional units for the production ot oxy 


operators. Since 


ven acety lene. hy dr oven ey anide 


icrvionitrile. ethylene dichloride, hy 
chloride ard vinyl 
installed 


with all these units operating, 


droge n 
Howe ver. even 


the in 


have been 
tegrated program has resulted in satis 
factory disposal of waste products 


Styrene The process for the pro 
luction of styrene is comparatively 
simple but it does involve handling 
large quantities of materials which 
could be troublesome if not confined 
In the initial design it was agreed that 
insofar as possible all organic wastes 
would be burned. Most of the vents 


were piped to flare stacks and liquid 
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chloride 


wastes were burned as fuel in the 
boilers 
The ethylene 


The waste 


pla nt presents few 


problems gases are burned 
is fuel and most of the liquid by 
products can he sold 

Since the purification unit operates 


all relief 


In emergencies 


under pressure valves are 
piped to a flare stack 
the units can also be depressured to the 
are. The liquid by-products of this 


largely aromatic in na 


ture consequently any leaks to the 


operation are 


sewer could be detected as will be de 
scribed later 

The second step in the process in 
the with 
benzene in the presence of an alumi 


volves reaction of ethylene 
num chloride catalyst. The disposal of 


IW 
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waste catalyst presented quite a prob 
lem. In our process the catalyst is 
washed with water to decompose the 
complex giving an aqueous solution of 
aluminum chloride whic h was sewered, 
Although the hourly quantities were 
comparatively small, the alkalinity of 
the bay water promptly precipitated 
an aluminum hydroxide floc produc 
ing a milky appearance in our main 
outfall, It was alleged that this floc 
would plug fish gills, but experi 
mental work did not confirm this 
There were some data on the effect 
of aluminum chloride on fresh water 
very little in salt or brack 
As a consequence a grant 


fauna but 
ish water 
in-aid was made to the Department of 
Marine Biology of the University of 
Houston to determine the minimum 
lethal concentration of the salt on ma 
Bay while 
ways were sought to avoid the 
nuisance. The data from the 
sity project indicated that most marine 
inimals could tolerate surprising 


rine fauna in Galveston 
other 


| hiver 


quantities of aluminum chloride but 
were more ensitive to the acidity 
which it produced if present in large 
amounts. The results showed that plant 
innocuous if not 
at about 10 
percent of the reported minimum 
lethal checked by 
regular analyses for aluminum in the 
outfall. During the course of this work 
it was found that most of this aqueous 
olution could be dispo ed of in an 
other manner and avoid practically all 
of this 

lhe 


“ ishe d 


effluent was normally 


too clear, Limits were set 


concentration and 


pollution 
alkylate this 
water to remove the 
components While the 
low and readily neu 
this 


aromats 


from unit is 


with 
wide amount 
of acidity is very 
water does 


hydroe ar 


tralized by caustic 


contain dissolved 
hons. This 
these 


and ate not too 


tow, pre sented a problem 
materials are known to be 
decom 


niet 
toni readily 
posed by biological oxidation. For 
tunately dilution could be used to kee ~ 
the level down 


Since aromatic hydrocarbons were 
present in most of the plant it was 


that a kept 


lo this end the research 


essential close survey be 


on all sewers 
rroup developed an extremely sensi 
tive chemical method for the determi 
nation of aromatic hydrocarbons in 
This method was used for rou 


his 


water 
tine surveys of all plant sewers 


program was supplemented by a “Leak 


Committee which made frequent 
plant-wide inspections checking up on 
all possible sources of leaks which 
might contribute to pollution Possible 
trouble spots such as pump packing 


elands, sample valves, Xe hanger cool- 
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ing water, etc., were checked for aro- 
matics. This proved to be a fruitful 
method of keeping operators alert to 
watch for such leaks. 

The distillation areas for the purifi- 
cation of both ethylbenzene and sty- 
rene present no major disposal prob- 
lems other than leaks and, as previ- 
ously noted, the still bottoms from 
these operations are burned as fuel. 

The catalytic dehydrogenation of 
ethylbenzene to syrene is carried out 
in the presence of large quantities of 
steam. When condensed this water is 
saturated with almost 0.1 percent aro 
matic hydrocarbons. This represented 
a“ potentially serious source of pollu- 
tion. It was finally decided that pollu- 
tion could be avoided on a break-even 
basis by carrying out an azeotropi 
distillation on this water to recover the 
hydrocarbons. The contaminated water 
is fed to a stripping column and 
sparged steam removes the aromatics 
which are returned to the separator. 
The still bottoms are sufficiently 
stripped to be suitable for reuse for 
steam generation 

This summarizes the operation of 
the stvrene plant from 1912 to today 
with an interlude following the 1947 
lexas City disaster 

Phe rebuilt plant follows the same 
above In 


veneral outlined 


spite of this program there have been 


practices 
some “accidents.” Over the years there 
have been a few major spills from de 
fective equipment and careless opera 
tions but none of these were serious 
It would appear that the bay was kept 
habitable to fauna since fish are still 
present and on at least 
a shrimp run near the water intake 
caused the collapse of traveling 
Che plant may not have killed 
Neither 


one occasion 


SCTCCTIS 
fish but fish killed the plant 


can live without water 


Newer Units In 1952 Monsanto 
built plants in Texas City for the pro 
vinyl 


duction of acrylonitrile and 


chloride. These operations brought 
whole series of new dis 


The policy has been 


with them a 
posal problems 
idopted that no process is comple te 
unless it can be operated without pol 
lution of air or water. These new op 
erations posed some severe problems 
and alter a litthe over a year of opera- 
tion there is with reasonable assurance 
that the program outlined is workable 

The new plants involved units for 
the production ol oxyveen, acetylene, 
hydrogen cyanide, acrylonitrile, ethy! 
ene dic hloride, hvdroge hn ¢ hloride and 
vinyl chloride. Of these only the oxy 
ren plant involved no disposal prob 
lems! 

Some of the products and by 
produc ts of these operations have been 
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the subject of toxicological studies but 
again data on marine life were not too 
well known. Monsanto received excel- 
lent cooperation from the Texas Game 
and Fish Commission. One of the 
plant research chemists spent a consid- 
erable amount of time at the Marine 
Laboratories at Rockport, Texas deter 
mining the minimum lethal concentra- 
tions on a wide variety of possible pol- 
lutants on marine fauna typical of the 
Gulf Coast area. With these data it 
was possible to plot a course to permit 
handling of the potential problems. 


It should be noted that this 
pointed up the variations which may 
exist in different qualities of water 
Data obtained in fresh 
water may not be applicable in brack 
ish waters which characterize many of 
the plant sites along the Gulf. Experi. 
ence would indicate that it is advisable 
to obtain toxicological data on marine 
life indigenous to the area in exactly 
the type of water characteristic of the 
plant outfalls. If such tests cannot be 
run at the plant site, they should at 
least be made on water from the area 
There are too many variables involved 
to accept reputable work done in Cali- 
fornia, Minnesota or New York-—such 
data are good for that locale but may 
not hold for Gulf 


work 


walter or sea 


or may waters 


Some of the 
this work included acrylonitrile, lac 
tonitrile, hydrogen cyanide, and ace 
taldehyde. Most of these results were 
published by F. M. Daugherty, Jr., of 
the Texas Game and Fish Commission 
Laboratories and J. T. Garrett of Mon 
santo in the Texas Journal of Science 
further work was completed 


compounds tested inh 


Some 
on chlorinated aliphatic compounds 
which has not been published to date 

Acetylene Processes for the pro 
duction of acetylene by the partial 
combustion of natural gas almost ir 
variably involve the formation of soot 
Most of 
pollution problems involved in the 
production of carbon black from nat 
ural gas. While the processes have di! 
ferent objectives, the chemistry is sim 


you are well aware of the air 


clouds of soot blowing 
he tolerated, 


rubber copolymer 


ilar, and 
iround could not 
of the synthetic 
plants which added carbon black to 
the polymerization process were faced 


black 


suspended in water created a meat 


Some 


with a disposal problem. The 


pollution problem. Facing these facts 


it was evident means had to be sought 
to dispose of soot without air or water 
pollution. 

\ hile carbon Is 
there are times when it is quite re frac 
and to add to the problems the 
ele 


quite combustible 


tory, 


soot partic les are extremely fine 
tron microscope studies indicated we 
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had particle sizes in the range of LOA 
to 20A. Burning of the soot was the 
only feasible solution and after pro- 
longed discussions with incinerator de- 
signers, a design evolves which it was 
hoped would handle soot slurries with- 
out a wisp of black smoke. This may 
not have been the first such installa- 
tion but the furrowed brows of the 
designers indicated that it 
it works 


was Uun- 


usual. In any case. 


Hydrogen 
toxic com- 


Hydrogen Cyanide 
evanide is an extremely 
pound. Although millions of pounds 
are made in this country and several 
other widely used chemicals are actu- 
ally more toxic, to most people cya- 
nide means poison. Here again the real 
problem was to assure safe in-plant 
handling as well as innocuous dis- 
posal. In contrast to some other toxic 
chemicals, hydrogen cyanide can be 
burned completely to harmless prod 
ucts. Since it is reasonably volatile, 
the disposal of any waste gas stream 
containing HCN was simple. It has 
been verified that gases varying from 
100 percent to low concentrations 
could be flared safely if necessary. 
With this knowledge a flare stack was 
built to handle emergencies or startup 
problems. 

After an extensive study of several 
alternates, the alkaline chlorination of 
aqueous cyanide wastes for the safe 
disposal of such streams was put into 
operation. This process is well known 
and is readily controlled by automatic 
instrumentation. This method of dis- 
posal has worked eflectively. 

Before leaving this operation it 
should be mentioned that, as a part 
of the plant safety program, a special 
instrument capable of detecting mi- 
nute traces of HCN in air was devel- 
oped, This instrument proved quite 
effective and is currently in operation 
in the HCN area. Its primary function 
is to detect leaks of vapors particu- 
larly in the storage 
that it automatically 
of air drawn from 
and rings an alarm if the HCN con- 
tent of the air being sampled exceeds 
10 ppm. It can be set at a lower level 
but 40 ppm is more practical. 


urea. It is set so 
monitors samples 


several locations 


Acrylonitrile —— The acrylonitrile 
plant also presented some major prob- 
lems from the standpoint of water pol- 
lution. This product compares with 
benzene in volatility, is readily burned 
to harmless products but contact with 
the liquid should be avoided because 


some people develop blisters either 
acrylonitrile or the hydrolyses 


from 
products. 

Studies at the Rockport laboratories 
indicated that acrylonitrile is not a 
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suitable ingredient to add to the diet 
of a fish. While it hydrolyses slowly 
in alkaline waters to harmless prod- 
ucts they object to waters containing 
more than 25 ppm, as a regular thing. 
This information posed two problems. 
In the first place it was recognized 
that process waters containing this and 
related compounds would require 
treatment and secondly, since it had to 
be assumed that process leaks or spills 
will occur even in a clean plant, pro- 
vision had to be made in a position 
to handle even storm sewer waters if 
a spill happened during a rain storm. 

The possibility of chlorinating the 
plant stream was studied but it was 
found that the chlorine demand might 
be much too high for economical ap- 
plication and even at low contamina- 
tion levels would be hard to control. 
As a consequence a steam stripping 
system was installed to remove the 
contaminants from water. Fortunately 
the compounds are all reasonably low 
boiling so it is possible to steam strip 
them from water leaving a bottoms 
product which goes to chlorination 
and an uncondensed overhead product 
which is fed directly to the inciner- 
ator. Laboratory data indicated that 
the organics were burned completely 
to harmless products. 

The surface waters from the HCN 
and acrylonitrile plants are handled 
in a special sewer system, This water 
flows through a concrete sump and 
during normal operation, goes directly 
to the main sewer. If a spill occurs, a 
block valve on the exit is closed and 
a sump pump started which moves this 
contaminated water to the steam strip 
per. A hold tank is provided in case 
the volume of water to be treated ex- 
ceeds the capacity of the stripper. 

The acrylonitrile involves 
the use of copper which is quite toxic 
to fish. It was recognized that provi- 
sion had to be made to keep the cop 
per ion below the minimum lethal 
concentration in case such waters had 
to be handled. Since the minimum 
lethal concentration for aluminum had 
previously established, a displacement 
system for removing metallic copper 
from contaminated water was put into 
operation. In this system, any water 
which might contain copper would be 
percolated through a bed of metallic 
aluminum. The copper deposits out 
and the aluminum goes into solution 
and as a consequence a harmless 


process 


stream of water goes into the plant 


sewer. 


Vinyl chloride —The vinyl! chlo- 
ride operations did not present any 
major problems. It does involve proc 
essing both acid and alkaline wastes 
which are routed to equalizing tanks 
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for pH adjustment and disposal. The 
solubility of these products in water is 
quite low but toxic data were estab 
lished for insurance. 

The major pollution problem in 
volved the mercury salts used as cat 
alysts in the system. Although there 
is not too much danger that the mer 
curic chloride would leave the process 
it was deemed advisable to provide for 
this possibility. The vinyl chloride 
from the reactors is washed with water 
and these wash waters are sulfide 
treated to remove any mercury as an 
insoluble salt which precipitates and 
is readily removed. Here again is an 
effective method of removing a poten 
tially severe water pollutant. 

The disposal of the high boiling 
tars from this operation also involves 
incineration, This disposal technique 
has been moderately if not completely 
successful, These tars have some tend 
ency to form an HCl fog when the 
humidity is high. The high boiling 
residues from acrylonitrile and other 
plant operations are also handled by 
burning and as a consequence there 
is a substantial volume of combustion 
gases to dilute the total stream. If sub- 
stantial quantities of chlorinated tars 
are being processed, wind direction 1s 
checked and any burned 
when the wind will carry any plume 
The quantities of 


excess 18 


out over the bay. 
material are comparatively small but 
when the humidity is high, a small 
HC] create quite a 


quantity of can 


Cost and Over-All Result As a 
consequence of this program for waste 
control nearly a million dollars in 
equipment has been invested and op 
erating about $25,000 per 
month. This is expensive but it is felt 
that it is justified to assure clean 


costs are 


operations. 

This entire disposal program was 
presented in detail to the Texas State 
Department of Health and the Texas 
Game and Fish Commission in Austin 
with a request for their criticisms. The 
proposal was well received with the 
comment that if it worked as well as 
planned a satisfactory and outwardly 
clean plant would be the result. Sub 
sequent visits by responsible officials 
have indicated their that 
plant management is doing its best to 


satisfaction 


avoid pollution. 

This entire system plus the flare 
stacks for combustible gases seems to 
represent a reasonably well integrated 
process for the control of air and 
water pollution 


presentation was before 
Industrial Wastes Con- 


~~ 
tee 


Original 
the Southern 
ference, Houston, April, 1951 
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Taking Stock @ Refining rate at six-month low 


® Gasoline output lowest since 1952 


Cecil W. Smith, | nics Editor ®@ Reduction improved gasoline stocks 
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Lubrication 


‘Lantern Ring ~Compressed Packing 


Standard packing arrangement for centrifugal pump 


How to Stop Packing Failures 


Reasons cited for failures, 


too frequently 


considered inevitable, and solutions suggested for varied 


problems. 


Walter Coopey, 
Engineering . snsultant 
charleston. W. Va 

IN THE PROCESS 
problem which is more serious than is 
generally appreciated is the packing 
of the shafts and rods of pumps, com 
autoclaves. ete. The failure 
high mainte- 
‘an inter- 


industries, a 


pressors, 
f packings can cause 
nance and operating costs; 
fere with the continuity of operation: 
can result in loss of product: 
duce hazards require 


can pro 
which special 


safety provisions; and, in some cases. 
even make it difficult to develop or 
improve the chemistry of a process. 


packing difficulties 


ire accepted as heing insurmountable 


Too frequently, 


ind emphasis is then placed on devel 
making quick 
spare equipment 
this 
approach but the basic trouble is not 
There 
of complacency in accepting 
Part of the reason for this 
that the 
so small 


oping techniques for 
changes or providing 
made by 


Some progress may be 


remedied isa surprising amount 
poor per 
formance 
attitude 
the packing 
mificant 


Also. 


may be actual cost of 


may be as to be 
percentage of the 


a high profit on 


in insig 
over-all costs 
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the product is sometimes a deterrent 
to making improvements 

The usual approach to a packing 
problem is to start with what is called 
conventional packing 
what happens 
which has been used ever 


a standard or 
arrangement and see 
This design. 
since there have been pumps, is simply 
around a rod or shaft into 
which a number of rings of packing 
are inserted, with a lantern ring ap 
proximately in the middle for the in 
troduction of a lubricant. A gland is 
used for taking up on the packing 
when leakage occurs. Practically every 
equipment manufacturer shows such a 
packing 


literature 


a recess 


arrangement in advertising 
In the most simple kinds of 
service it is possible to get fair results 
but few or no changes have been made 
since the days when pumps were used 
water. Now. 
handled that have 
characteristics: are 


primarily for however 


fluids must be non 


lubricating corre 


some 


sive: contain abrasives: are at 


temperatures; are at pressures 


times in the superpressure range: are 
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to contamination by con 
and may be sol 
most These fac 
tors radically changed the picture. 
Opinions difler as to whether a re 
ciprocating rod or a rotating shaft is 
the more difficult to pack but it is six 
of one and half dozen of the other 
The same principles apply to both and 
performance will depend upon the de 
gree of care with which these princi- 
services are not 


susceptible 
ventional lubricants: 
vents for lubricants 


ples are applied. The 
strictly comparable. 
Perhaps the greatest difficulty in 
using packing, particularly of the soft 
type, is a lack of under- 
standing of what takes place under 
service conditions. The accompanying 
sketch shows the standard packing ar 
rangement for a centrifugal pump and 
the same design is used for recipro 
cating rods and plungers. While there 


or plastic 


may be minor variations, such as 
omitting the lantern ring or putting 
it at the bottom of the stuffing box. 
the packing is usually divided into two 
lantern between them 


sections with the 
so that the lubricant can be 
duced at this point 

Progress has been retarded on pack 
ing applications because of the falla 
cious assumption that if a lubricant is 
introduced at the side of a 
packing, it will be forced out through 
the packing to the 
thus adequate lubrication will be pro 
vided doesn't) work 
this way because to get this effect there 
must be leakage and proper control of 
leakage 


on. the 


pressure 
atmosphere and 
Unfortunately it 
places complete dependence 


element factor. There 
who have the touch to 


human 
men 
to adjust packing to the right 


are few 
he able 
degree 

If a packing assembly that has been 
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in service is examined closely, it will 
invariably be found that the shaft and 
packing wear have taken place next 
to the gland. The outer rings of pack 
ing are the most highly compressed 
and the degree of compression pro 
gressively toward the bot 
tom of the stuffing box, The 
for this is that, when adjustment of the 
packing is made by taking-up on the 
gland, the pressure on the packing is 
highest at this end and as a result, the 
lubricant is effectively prevented from 
getting there. The wear progresses 
from the gland toward the bottom of 
the stuffing box until the situation 
becomes hopeless. It will be found 
that the packing at the bottom of the 
stuffing box shows little or no com- 
pression and therefore, has not been 
of value in preventing the fluids from 
the pump getting into the lantern and 
mixing with and diluting the Jubri 
cant. Because of lack of sealing at this 
point, if there are abrasives in the 
fluid, there will also be severe 
on the shaft at the bottom of the 
stuffing box. When this condition ex 
ists, even if the packing is renewed, 
it is just a matter of a short time until 
it and the shaft must be renewed. The 
frequency of this depends upon the 
the operating conditions 


decreases 
reason 


wear;r 


severity of 
but it is not uncommon that packing 
be changed as often as every 24 hours, 
and the shaft every week. Under such 
circumstances almost constant 
vision and adjustment of the packing 


super 


is required. 


Improving the Performance 
Various suggestions are made for im 
proving prac king performance, such as: 


@ Use an extra deep stuffing box 
This is of little value and may do 
more harm than good because it 
increases the contact surface be 

tween the packing and the shaft 

The result is higher 


the lantern ring 


friction 
This will 


results 


Remove 
make little diflerence in 
Put the the bottom of 
the stuffing box and flush it with 
This may be 


lantern at 


water or a lubricant 
helpful if the process permits the 
with the 
However, 


mixing of the washings 
fluids 


they 


being pumped 


can be a source of contami 


nation and may means 


for their 


require 

removal further on in 

the system 

some leakage through the 
This means that de pend 


Permit 
packing 
ence must be placed upon the 
lubricating property of the fluid 
being pumped, If it is a solvent, 
abrasives, or is corro- 
than 


contains 


sive then more harm good 


results. In many processes the 
fluids are of such a nature that 
leakage should not be permitted. 


These are poor palliatives and do 
not begin to get to the heart of the 
problem and require almost constant, 
skilled supervision which is becoming 
increasingly difficult to get 

Regardless of the kind of packing, 
the fundamentals of alignment, qual- 
ity of materials, finish of materials, 
lubrication, type of arrangement, and 
care in application must be observed 
for best results. Although a lengthy 
report could be written on each of 
these fundamental principles, only a 
brief reference to them will be made. 


Alignment The importance of 
good alignment increases as the serv- 
ice becomes more difficult. The best is 
none too good. The packing should 
not be considered or used as a shaft 
or rod support. 

Quality of Material -The mate 
rials that can be used for rods or 
shafts are determined by the fluids 
being handled. If they are corrosive, 
then the material should be selected 
to resist the corrosion and preferably 
he of a type that can be hardened or 
to which a hardened surface can be 
applied There is a wide selection of 
steels in the non-corrosive field which 
can be heat treated. carburized, ni- 
trided, chromium plated or otherwise 
surface hardened for good wearing 
qualities 

As in the case of the rod and shaft 
materials, the packing must be selected 
for the service conditions. A packing 
solve a diffi- 
with built-in 

temporary 
the ingredi- 


material alone will not 
cult’ problem. Packings 
lubrication have only a 
value because eventually 
ents used become dissipated 

Finish of Materials —If some of 
finishes are exam- 
will be found that 
file-like sur 


the so-called good 
ined carefully, it 
thes 


have serrated and 


This is why, in many cases, 
wearine-mn periods are spec ified How 
means wearing-out, 


made with the 


wearing-in 
and a start should be 
finish it is hoped can be obtained by 


ever, 


the wearing-in process 


There are three types 
hydrody- 
lubri- 
most 


Lubrication 
of lubrication 
and thin film. Boundary 


houndary, 
namic, 
cation is the one that concerns 
packing applications since, as a rule, 
there is contact of the rubbing surfaces. 
Of course, the closer it is possible to 
lubrication 


then 


approat h hydrodynamic 
the bette: lubricant 
takes the wear. Due to process consid- 
be restrictions on 


! 
because the 


erations, there may 
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the lubricant that can be used. Instead 
of the conventional oils, it may be 
necessary to use a synthetic lubricant, 
a solid lubricant, one of the reactants, 
or a product of the reaction. In fact, a 
liquid with poor lubricating properties 
by conventional standards may be best 
operations. Of most impor- 
tance is getting the lubricant to the 
place where it will do the most good 
{ntermittent lubrication, at the conven 
ience of a mechanic. should not be de- 
pended upon because there will either 
be a feast or a famine. Whenever sur- 
faces become scored, due to lack of 
lubrication, a new start must be made 


in some 


Type of Arrangement—The same 
arrangement can not be used for all 
services and the selection must be made 
to suit process conditions. The stand- 
ard packing arrangement is not rec- 
ommended even for water if the best 
results are desired. 


Care in Application —There is a 
common tendency to have any me- 
chanic who may be available add or 
replace packing to the best of his judg- 
ment. Very often this means that the 
job must be repeated in a short time 
It may seem somewhat far-fetched to 
make a comparison between packing 
applications and instrumentation but 
a packing failure can be just as re- 
sponsible for an interruption in oper- 
ation as an instrument failure, Yet it 
would be unthinkable to allow a me- 
chanic without proper training work 
on instruments. Those responsible for 
the maintenance of the packing on 
pumps should have a good working 
knowledge of the fundamentals and 
functions of packing. 

It should not be assumed that the 
answer to a packing problem can be 
obtained by careful attention to only 
one fundamental principle unless the 
other five have previously been given 
the same consideration, 

The question may be asked, “What 
is good packing performance?” In 
some the may be, 
“Years,” but the life that 
should be accepted from any packing 
application, no matter what the serv- 
ice, should be at least six months. 


answer 


cases 


minimum 


There is no packing arrangement 
that can be used for all services. The 
chemical and physical properties ol 
the fluid, the speed and the size of the 
shaft or rod, the pressure, and the tem- 
perature are all factors that must be 
carefully evaluated. Sometimes a low 
pressure problem can be more diffi- 
cult than one at many times the pres- 
sure but whether the pressure is 5 or 
50.000 psi, if a careful analysis is 
answer can be 


as 


made, a satisfactory 
found. 
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Manhole 


Orth an- Bi 


—Liquid Surface 


Manhole -B 


Direction Of Flow 
————e 


Manhole-C 


Figure 1. Schematic drawing of a typical sewer system having liquid sealed manholes and inlet (0, outlet seal; s, operating seal; t, trap seal) 


Air Binding in Process Sewers 


Here is how to relieve air binding that, under certain conditions, develops 


in sewer systems with liquid sealed manholes and outlets. 


Thomas H. Seitz, 
& Parcel Ine 


.¢ 
verarur 


San Fran 


PROCESS SEWERS handling Ham 
mable liquids are frequently section 
alized by installing liquid seals at 
manholes and inlets, thus isolating the 
vapor formed by 
runs of drain line The possibility ol 
fire being transmitted from one area 


spaces successive 


to another via the sewer svstem is thus 
decreased. If the manholes and inlets 
are unvented, however, a problem in 
connection with sewer capacity may be 


incurred No could be 


found this problem upon 


information 
concerning 
reasonable search of standard reter 
ence works on piping and on sewerage 
this 


the discussion 


design and practice bor reason 
that 
be of general interest 


bi ure l 


simple system of the 


it is believed may 


indicates schematically a 


type under dis 


cussion The corresponding arrange 


ment usually found in practice is a 


complex system with one or more in 
lets entering branch manholes, a num- 


branches entering the main, 


differing 


ber ot 


several manhole siZes, and 
lengths and slopes ol 
that 


the observed phenomena in existing 


VarTIOUsS S1Z€s, 


piping. It is believed, however, 
complex systems can be reasonably ex 
plained by analyzing the characteris 
tics of the illustrated simple system 
with uniform manhole size and spac 
1954—PretTroteum RI 


ember, 


ing, uniform pipe size and slope, and 
a single inlet and pipe line. 

Observation of an actual system 
which was apparently carefully de 
signed to adequately care for expec ted 
rainfall and process flow, and which 
received adequate cleaning and main- 
tenance attention revealed the follow 
ing undesirable characteristics: 

1. During periods of heavy rainfall, 
apparent backflooding occurs through 
a branch main and the liquid surface 
sewer! 
alter 


remains considerably above the 


inlet elevation for some time 
rainfall 

2. During periods of heavy rainfall, 
er inlets typically be 
comes rather than 
| iquid level at the inlet tends to rise, 
with no apparent flow into the system, 
until a limiting level is reached, after 
rapid inflow takes 
inflow, established, 
until the inlet 


is aspirated into the 


ceases 
flow into the sew 


fluctuating steady 


which apparently 
his 
olten continues 
broke rl 


sVystem 


place once 
seal is 
and ail 
The cycle is then repre ated 

It is the present purpose to explain 
these phenomena in relatively simple 
establish that for 


usual applications, such systems 


terms in order to 
should be properly vented, 

The system is assumed to be suf 
ficiently tight to permit substantial 


LINER 


pressures or vacuums to develop dur 
ing a large change in flow but not nec 
essarily to maintain such a condition 
for protracted periods A starting con 
dition for analysis may be taken as 
one in which the system is empty or in 
a condition of steady flow with sensi 
bly atmospheric pressure existing 
throughout, on the liquid surface 
Assume that the rate of liquid flow 
tends to increase. The increased rate 
requires an increase in liquid level in 
all parts of the system, occupying a 
vreater proportion of the enclosed vol 
ume. Since the total volume of the sys 


tem is constant, the pressure ino any 


portion tends to increase in accordance 
law, P,\ P.\ If, 


volume of the 


with Boyle’s 


however. the internal 
piping Is large in relation to that of 
the manholes, the increase in pressure 
thus computed is considerably larger 
than the pressure corresponding to the 
next downstream operating seal. It is 
therefore reasonable to assume that the 
limiting pressure differential between 
vapor spaces in adjoining manholes 
will be that corresponding to the 
height of liquid in the seal. It follows 
that this pressure increase will always 
be attained provided only that the rate 
of increase of volume oceupied by the 
liquid is greater than the rate of vent 


£3 





Air Binding in Sewers 





ing at manhole due to leakage of air 
Phe increase in pressure in a contin 
uous system consisting of a number of 


Any 


manhole can be subjected to internal 


manholes in series is cumulative. 


pressure consisting of that correspond. 
ing to the next downstream seal, plus 
the pressure existing in the vapor 
space of the that 
seal is formed. Therefore, the limit og 
pressure at each manhole in the series 
is the sum of the downstream liquid 
seal rhe this 
pressure buildup are 

|. The tightness of the manhole and 


manhole in which 


heights. limitations to 


against leakage 
The maximum liquid head which 


eover 
’ 


an be imposed through inv inlets to 
thee system 
. Dhe 


tained hy Boyle's law relationship fas 


computed pressure rise op 
suming the liquid incompressible and 
the Vapor space occupied by a yn rlect 
ras) 

The above relationships hold irre 
Change of 


Boyle's law ich 


spective of usual pipe size 
atleets 
and 


pipe size only 


lationship piping for any mer 


mally arranged system would have to 


he inordinately large in relation to 
low quantity before Boyle's law rela 
tionship would give a lesser pressure 
increase than that corresponding to 
seal height. [tis thus apparent that for 
practical purposes, a system of insuf 
hieient capacity due to “air binding” 
cannot be improved by reasonable in 
crease in pipe sizing 

It is interesting to note that so long 
is there is a requirement for venting 
tir from a sealed system, it can never 
full 
the analysis of an increasing flow rate 
Keach flow 
tends to increase pressure in the vari 
vapor This 


ward increased pressure is limited by 


flow This is most obvious from 


system increase in rate 


ous spaces, tendency to 
the summation of downstream liquid 


seals. Gas or cannot 
counter to gravity through a liquid 
hody, so the liquid surface in the pipe 


must be depressed te the low point of 


vapor escape 


the seal to permit the gas to escape 
from the line into the next downstream 
manhole 

A steady-state 
valid, however, even if the above dis 
effect is duly con 


flow analysis is not 
cussed “air binding” 
sidered, due to the observed phenome 
non of pulsating flow. It is believed 
that this pulsation in a simple system 
can be proved only by experiment, but 
the following analysis is offered as an 
that this eflect 


consequence ol 


indication can be an 
additional 
manholes in an actual system 

Assume that steady tlow 


ress and that the vapor spaces of all 


unvented 


Is in prog 


IM 


manholes are at approximately atmos 
pheric pressure, and that a marked in- 
crease in liquid head occurs at the 
inlet. The 
crease the rate of flow into the system. 
This flow to the first 
hole pressure in 
the vapor space of the inlet piping, as 


immediate effect is to in- 
ine reased man 
results in increased 
previously discussed. This pressure in- 
crease is limited by the liquid seal 
height at manhole “C.” and air bub 
when this pres- 
Meanwhile the 
been transmitted 
through manhole “C” and its effluent 
line, and in addition the liquid level 
influent line has been forced lo 


bles into manhole “C 
sure limit is exceeded 


increased flow has 


drop in order to permit air to he 
vented. FKlow increase through the sys 
inhole “© 


1 corresponding pressure 


tem from om to manhole 
causes 
rise in that portion of the system The 
rate ol however, more 


rapid than in the system inlet piping 


pressure rise Is, 


because the inerease in How rate is 
equal to that existing in the inlet. plus 
in additional amount caused by de 
pressing the water level in the influent 
line to permit air to vent into manhole 
(.” In addition to the tlow 


the air vented into the space increases 


the mass of air in the “C-B” portion 
of the system and thus contributes still 
further to 
This cumulative effect is further trans 
mitted to the B.-A” 
There is thus a condition of 
flow 
increase in pressure being transmitted 
The pres 


rate of pressure increase 
portion of the 
svstem 
mereasing rate of increase, and 
simultaneously downstream 
however. by the 


the seal heights, 


sure rise is: limited, 
cumulative effect of 
as previously discussed, and this pres 
stire Tise dec reuses in the dow nstream 
direction. One result is the venting of 


air downstream and out of the system 


Effect of Liquid Seals 

The cumulative pressure eflect of 
the liquid seals may be established 
relatively quickly, As this cumulative 
effect is established, a greater liquid 
head becomes necessary to force liquid 
into the inlet, and the licquid level at 
that point must rise. Air will not bub 
ble back through the inlet 
head at this point is the cause of flow 


since the 


through the system and must therefore 
always provide a higher pressure than 
in the piping system. 
Since manhole air leakage is assumed 
negligible, a system of large capacity 


at any point 


can be imagined to cause a temporary 
flow at the inlet; each in- 
crease in liquid level at the inlet re 


stagnation 


sulting only in a pressure increase 
downstream. 

This flow stagnation cannot continue 
indefinitely, however, since a decreas 
ing flow rate in the piping system ob 
venting 


viates the necessity for air 


PETROLEUM 


through the manhole liquid seals. This 
permits the liquid surface at the seal 
inlet to quickly flood the inlet pipe. 
imposing hydrostatic head to oppose 
the downstream liquid seal height and 
manhole pressure. This effect would 
occur first at the final discharge from 
the system and work back to the inlet 
Liquid thus continues to flow in the 
portion of the system downstream 
from the inlet, with at least a portion 
of the inlet line to each manhole flow 
ing full and imposing hydrostatic head 
to oppose the back pressure due to seal 
height. The vapor space pressure in 
the last manhole can now decrease and 
this pressure decrease can be trans 
mitted progressively upstream to the 
inlet. Under the large hydrostatic head 
existing alt ihe inlet, flow into the sys 
tem is rapidly established. A volu 
metric quantity equal to that dis 
charged from the system hetween the 
time of establishing “flow stagnation” 
as described above and re-establish 
ment of flaw due to pressure decrease 
as just described, can be ace epted by 
the system before the “air binding” 
effect initially 
lished, If the quantity of liquid at the 
inlet is below this maximum, air may 
he aspirated In any case, a flow stag 
estab 


described is re-estal 


nation in time again becomes 
lished and the eyele is repeated. 

The blowing off of manhole covers 
and overflow of liquid do not neces 
sarily indicate an undersized sewer 
line. Air binding in itself can raise the 
level of pressure, as shown, to a value 
which will blow off a 500-pound man 
hole cover, even if weighted by natu 
ral or purposely placed overburden 
The liquid level at the open manhole 
will then overtlow due 
solely to downstream air binding. It 
is also possible to cause actual flood 


rise and may 


ing of a sewer as a secondary effect of 
air binding. If the design tlow is re 
stricted during a heavy loading condi 
tion, ponding is caused at the inlet to 
an extent which wou'd not normally 
have occurred. In draining an area. 
advantage cannot be taken of the nor 
mal distribution of load due to the 
time necessary for liquid to flow from 
remote portions of the area to the inlet 
‘assuming 100 percent runoff). The 
difficulty has all the appearance of 
being due to an undersized system or 
main but may actually be due to the 
air binding restriction which prevented 
establishment of the expected flow rate. 

It is believed that the general con 
clusion can be made that in any such 
system designed to include a number 
of manholes and so arranged that at 
a condition of no liquid flow, an ap 
preciable percentage of the total en 
closed volume is vapor volume, vent- 


ing of manholes should be seriously 


— =e 
—— 


considered. 
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One of many advantages of 90/10 Cupro-Nickel 


WELDABILITY 





Welding head on filter shell 


One of the relatively new copper base alloys is 90/10 
Cupro-Nickel, which is coming into increased use as a 
result of experience with it. Revere offers it in sheet and 
plate, pipe and tube. It is highly resistant to corrosion and 
erosion, particularly in salt or brackish water. In addition 
it can be cold or hot worked, welded, soldered and 
polished. Because its nickel content is less than the older 
70/30 alloy, it is priced lower. 
The item shown here is a 90/10 Cupro-Nickel filter for 
aviation gasoline, designed and fabricated by the Warner 
Lewis Company, Division of Fram Corporation, Tulsa, 
Oklahoma, for the U. S. Navy. Heads and shell are 1!¢"’ 
thick. Revere was given the opportunity to collaborate 
with the Warner Lewis manufacturers on welding, which Completed evigtion queoline Mer, 
was successfully accomplished by the metallic arc process, made of 90/10 Cupro-Nickel 
— Inco 70/30 Cupro-Nickel electrodes. The vertical 


weld on the shell was X-rayed 100% and found satisfac- 

tory to pass Navy inspection. Because of the thickness of REVERE 

the metal, it was decided to form the heads hot at around 

1690° F. The forming was done by the Hackney Iron & 

Steel Co., Enid, Okla., which also consulted with Revere. COPPER AND BRASS INCORPORATED 
Warner Lewis Compary of Tulsa, with representatives Founded by Paul Revere in 1801 

in 30 cities, are specializing on all types of alloy design 230 Park Avenue, New York 17, N.Y. 


and fabrication and inquiries of this nature are invited. 


If you wish information regarding the selection, weld- es dam te Se OP roy eta sy Mien 
- - d t Mae, ait. eu ¢ ord, Mait.; ome, e —_ 
ing, or working of copper and its alloys and aluminum ales Ofhces im Principal Cities, Distributors Everywhere. 


alloys, see the nearest Revere Sales Office. SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 


For more dota on advertised products, use Readers’ Service Cards, last page 
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In the cross-section of the bolted bonnet 
pattern above, you can see the rugged 
big-valve construction. Bolted bonnet 
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union bonnet valves in sizes “% to 2-inch. 
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Screwed Ends—Union Secket-Welding Ends—Bolted Flanged Ends— 
Bonnet or Bolted Bonnet Bonnet or Unien Bonnet Belted Bonnet only 


Look no further for dependable steel valves in sizes up to 2-inch. 
Whether you prefer the union bonnet or bolted bonnet pattern, you 
get refinements usually found only in larger, more expensive valves. 


For example, you get a corpact, weight-saving structure of high- 
quality carbon steel. Smooth operation and positive closure of the 
solid wedge disc are assured by a T-head disc-stem connection and 
full-length machined guide ribs. There’s also an unusually large 
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R. S. Urner, supervisor of laboratory 
services—research at Martinez, has 
with the Shell Research Laborator: 
1940, the year he was awarded his Ph.D 
degree in chemistry from Stanfor) Uni 
versity. He previously had received a1 
\.B. degree from Stanford, wher 
vraduated “With Distinction.” 


they 
they 
Ov) 


beer 


since 


Morris One of Many 
Combating Pollution 


Herbert E. Morris, “Integrated | 
tion Control,” 229 

No one 8 more 
ng the atmosphere and 
noisome impurities than oil and chemical! 
ompanies. Far from sitting back and 
trying to affix the blame to any certan 
vroup, they have attacked the problen 
with money and men. Herbert Fk. Mo 
ris is one of those men 

\ssociated 
division at M 
lexas ( 
mecerned with 


pane 
interested in cleans 


waterways <¢ 


director, Plastics 
Chemical Con 
itv, Texas, Morris is 
research in this field 
In the pulsating industries in the Gulf 
Coast Area around him, he finds mux 
opportunity to study the pollution prol 
lem first hand 

Born at Edmonton, Alta., 
Morris collected B.S. and M.S. degrees 
m chemistry at the University of Al 
berta and a Ph.D. degree in chemistry 
at McGill University before making the 
trek to Texas. Once he made it, thoug! 
he staved put. He has been with Mor 


Continued on Page 264 


research 
onsanto 
pany at 


Canada 
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NIAGARA FILTER in refinery service removes 
troublesome iron sulfide particles from recycled 
solutizer solution. The filter permits this solutizer plant 


to operate uninterruptedly 64 hours at a time. 


YOU CAN TEST modern pressure-leaf filtration, 
under controlled conditions, with accurate scale 
model Niagara pilot plant filters, for rent in various 


sizes and styles. 


FOR YOUR FILTRATION FILE 


CLARIFY 2,000 BPH 
in fully-enclosed, all-metal, 
corrosion-resistant filter 


If you want to remove minute 
solid particles from recycled streams 
or other liquids, consider what a 
Niagara Filter will do for you. 

It removes all micronic particles 
from liquids, at flow rates as high 
as 2,000 BPH per filter unit. It dis- 
charges solids rapidly, for disposal 
or recovery in dry or slurried form. 
It is easily applied to continuous or 
batch operations. You save labor, 
construction cost. 

Usually, only ten minutes are 


needed to remove solids at the end 


Complete new 20-page catalog 


illustrates and describes principles and methods of pressure-leaf 
filtration; lists typical applications; fully describes the many sizes, 
styles and modifications available in the Niagara line; and details five 
filtration services available to you. Send the coupon for your copy today 


» ‘DIVISION 


/ AMERICAN MACHINE AND METALS, INC. — 
EAST MOLINE, ILLINOIS | gs & 


of each cycle. One man does the job 
easily without help, because there 
are no cloths or heavy units to re- 
move, handle, and replace. 

You save on first cost, too, by 
specifying Niagara for corrosion- 
resistant service. The filter is all- 
metal, totally-enclosed, leakproof. 
The simple all-welded tank is easily 
constructed = to specification, in 
steel or aw ide choice of alloys. 
Jacketing and synthetic linings ean 
also be furnished, at extremely low 
cost for this type of equipment. 

Togeta fuller idea ofhow Niagara 
Filters can save you process time 
and cost, write today for catalog 


information. 


NIAGARA FILTERS Division, American Machine and Metals, Inc 
Dept. PR-1254, East Moline, Illinois 
Please send, without obligation, Catalog NC-1-53 


Name 


bah litle 


Address 


Dept. PR-1254, East Moline, Illinois 


IN EUROPE: Niagara Filters Europe, Post Box 1109, Amsterdam-C, Holland 
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How to Do It... 





VAPOR COLLECTION head fits on the fill spout and sits snugly in the ‘BUSINESS END” of General Petroleum’s system is lowered into com 
loading aperture partment of gasoline tank truck 


Loading Rack Vapor Recovery System 


If your company has had ditticulty ! apertu ! ! collar on the vases are then pushed into the tuc 
lydsocarbon emissions t vapor tight seal. As fuel tem of the refinery 
vee | the ) umpartmen : 
at her 7 a cot nem, & Piping—A network of pipes connects 
a, aden air wich Moves the vapor collection head with the com 
into the vapor collection head Z 
pressors and connects the compressors 
ri ti } . fc 
V-OFporassot Compressors—I'wo compressors keep with the fuel system of the refinery 
The General Petrolet stems col nstant vacuum on the lines leading Each installation involves about 3000 
s ’ } ! r T ¥ > 
t of three ma ron por collection head. This feet of large-size pipe 
, , The vapor recovery systems are being 
e vapors through the : 4 
Pe load installed at General Petroleum’s Tor 
away ‘rom cae —_ er, rance, Calif., refinery and at the com 
rs pass through vessels pany's distribution terminal at Vernon 
and re Calif. Together the installations cost a 
total of $130,000. They will keep a total 


BEER pPCcenyy 
the atm sphere take a look at the vi 
recovery system being ] 


vading racks of Gener: 4 t un upward 


Vapor Collection Head 
fit nthe fill spout at 
When the fill spout is pt 
tank truck compartment 


lection head fits securely 


separated out 
ssing The remaining 
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Air view of Sun Oil Company's refinery at Marcus Hook, Penna 


Standard for 


Due to 


FREEZE-PROOF 


Feature 


SIX TYPES FOR PROCESS, HEAT AND 
POWER -- Construction of bronze, semistee!l or 
cast steel. In sizes of %” to 2” for pressures to 
300 Ibs. All six types of traps have stainless 
steel valves and seats. Bellows are furnished in 
bronze, mone! or stainless steel. 


TRAPS - VALVES - FLOATS 


Nicholson steam traps are shown above in- 
stalled on storage tanks requiring heating at 
Sun Oil Company's Marcus Hook, Pa., refin- 
ery. Sun has standardized on this type of 
installation: 


CATALOG WOLron 


wr 
imes Cann, 4. 


207 Oregon Street, Wilkes-Barre, Pa. 
Sales & Engineering Offices in 58 Key Cities 


her, 1954—Petrroteuem REFINER For more dota on advertised products, use Readers’ Service Cards, last page 





Available with 
Explosion Proof 
IMluminetion. 


Compensated Mano- 
metric Gage meets 
new interpretation 
of the beiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility 
can read the liquid level from any point from 
you the 
New Convex Scale now available on Jerguson 
Scale mark- 


and the 


so you 


which can see the gage with 


Truscale Remote Reading Gages 


ings are directly on the convex face 


indicator goes clear around the convex surface 
stand at one end of the control rcom 


of 


You can 
and instantly check your whole line up 


Truscale Gages. 


Jerguson Truscales give you instant remote 
readings of liquid levels of waste heat boilers, 
tanks, etc with the amazing accuracy of 

4 of 1% of scale reading. And with the New 
Convex Scale you make these readings from 
any angle accurately, without distortion 
Truscales also available with lights, horns and 


Truscale Repeaters. 


Write today for complete data on 


Truscale Gages with the New Con- 


vex Scale. 


Cares and Valves for the 

Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 


Offices in Mejor Cities , 
Balley Meters & Controls, itd., London, Eng. 
Controle Bailey, Poris, France 
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Indicator Keeps Tabs 


A 12 by 
painted red 
the other 
to tell the compressor 
whether or not indi 


12-inel 


on on 


flat alunou sheet 
and 


excellent 


1 
yellow or 
imdicator 
operator 
the 
iré 


sick 
make in 
stat n 
ans 


idual inl 


wer or spheric coolers 


cooling t atin 
running 

The plate to al by 
piece of aluminum tubing and suspen 
the fan by a piece of three 
pipe. The aluminum tubing 


‘ i hinwe yn the 


ca 


12-inel 
le ad 


quarter 


is riveted 
over 
inch erves 


three-quarter-inel pry 


« 
fee 


MM)" 
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on Fan Operation 


the indicator plate will be 
a vertical position once the fan 
The horizontal pipe is supported on eacl 
side of the by 1 stra] 


shown 


blown 
is started 


fan by inch 
steel 
In eacl 


should 


( ooling 


as 


case, the luminous red 


the 
from 


paint 
of the 
building 


be on opposite side 


towel the control 
wher 


be 


fan is not Thus, 
the 


operator 


when the running 


each Starts, red signal will 


the 


fan 
visible t 


Shelves and Racks Give Additional Space 
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Space 


rhis 


maxim 


engine repr 


advantage of 


iirthan 
the 
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U nifining” system 


. 


planned by BLAW-KNOX 
helps United Refining 


open up new markets 


The world’s first commercial Unifining unit, 
installed at United Refining Company by 
Blaw-Knox, is proving a useful tool in process- 
ing not one, but a variety of stocks. Its double 
reactor system provides for maximum flexibility 
of operation or future expansion. 


The decision to install the unit was prompted 
by the refiner’s desire to open up new markets 
for its middle-of-the-barrel distillates used in 
the manufacture of specialty solvents. 


Laboratory and pilot plant studies were 
undertaken in a search for a method of pro- 
ducing odorless and colorless distillates without 
the losses incurred by conventional methods. 








The Unifining process, licensed by Union Oil 
Company of California, was selected. The 
hydrogenation reaction, accomplished by the 
Harshaw cobalt-molybdate catalyst used in the 
process, proved ideal to produce high quality 
distillates economically since it offered a means 
of utilizing by-product hydrogen from the cata- 
lytic reformer recently installed by Blaw-Knox. 


Later work by Union and United confirmed 
that this process was applicable for treating 
United’s high-sulfur, thermally cracked gaso- 
lines used as reforming stocks, vis-breaker side 
cuts, non-viscous neutral and mineral seal oil. 

United and Blaw-Knox engineers worked 
closely together in planning this first commer 
cial Unifining unit to meet the refinery’s needs 
The quality of service that helped this refinery 
open new markets can be of use to you. Call on 
Blaw-Knox to engineer all or any part of your 
project. 


*Union Oil Company of California trademark 


BLAW-KNOX COMPANY 
Chemical Plants Division 

Tulsa 1, Oklahoma 

Pittsburgh 22, Pa. | Chicago 1, Ill. 
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there’s a RIGHT way 
fo trap a Steam Line! 
Just speciFy Clark CONTROLS 


Thanks to the proven dependability 
and completeness of the Clark steam 
trap and regulator lines, power 
engineers can meet most of their 
‘requirements simply by calling a Clark 
representative. For there's a “right” 
Clark steam trap for every purpose. 

Clark makes the famous patented 
Duo-Step inverted bucket traps that 


SERIES “450°' FLOAT 
TRAP. For drainage 
where continuous flow 
is desired, or for main 
taining liquid levels 
Steel construction for 
pressures to 600 P.S.! 
Compound linkage 
gives larger capacity 
Size 4” to 2” 


“Y”" SELF-CLEANING 
STRAINERS. Remove dirt, 
scale and grit from 
steam, fluid and gaslines 
Sizes “a" to 3” 1.P.S 


HOME OF DUO-STEP 


handle double the usual amount of 
condensate. In addition, Clark manu- 
factures open bucket and float type 
traps as well as pressure regulators 
and strainers. 

So call on Clark for all fluid control 
requirements. There are Clark repre- 
sentatives in most major Cities. 


SERIES “80"-D (DUO- 
STEP) TRAPS. Cost semi- 
steel construction for 
pressures up to 250 P.S.1. 
and temperatures to 
450°F. Equipped with 
Duo-Step Leverage and 
Venting, Clark-loy seats 
and discs. Pipe sizes 
from 44" to 2”. 


SERIES “60” INVERTED 

BUCKET TRAP. Choice of 

horizontal or vertical | 
inlet or outlet. For pres- 

sures up to 150 P.S.1. 

“Clark-loy” guided disc 

and seot. 


AGE 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 


For more dota on advertised products, use Readers’ Service Cards, last page 
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How to Do Itece 


with angle iron so that they could serve 
as a pipe rack. Notice also the rack used 
for storing tow chains at the far right of 
the picture 


Vertical Bar Eliminates 
Search for Valve Wrench 


This operator has eliminated the daily 
searches for a valve wrench by welding 
valve 


a vertical bar directly to the 


wheel. The %-inch steel rod provides a 
firm handle for manipulating the wheel, 
and gives sufficient leverage to facilitate 


turning even a very tight valve 


Small Effort Can Produce 
Stand Mounted Pipe Vise 


Give a welder 30 minutes and the 
stand mounted pipe vise shown in the 
picture will become a reality 
The stand is constructed of a link of a 
of 4-inch pipe, topped with a 10 
inch square of %-inch sheet metal. The 
vise is bolted directly to the base plate 
on the top 


quickly 


section 
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This High Pressure Absorber is destined for the West Texas refinery of a major o'l company. Weighing 
more than 197,000 Ibs., it has a shell plate thickness of 1.52”, and is 7’-6" in diameter by 82'-3" long 


.To Help The Petroleum Industry Meet The Challenge of Tomorrow! 


The technology of petroleum process- semi-automatic inert-gas-shielded arc, 
ing and refining has come a long way manual arc and gas welding to con- 
since we built our first pressure vessel form to all recognized code require- 
for the industry some 25 years ago. ments, and can fabricate plate thick- 
But with development of newer and nesses from 14 gauge through 41”. 


more advanced processes and_tech- : , 

niques has come the challenging de- Our well-equipped machine shops can 
+P acag: “te 6 fabricate both ferrous and non-ferrous 

mand for specially fabricated pressure aliens cold and clad wotesieks to 

vessels of complicated design to meet our 2300° F. annealing oven we can 

the exacting requirements of the new heat treat units measuring up to 

processes. 80’-0” in length, 15’-8” in diameter 


On its way from our Otlo BS&B, with some of the largest and and weighing up to 125 tons. The very 


Aes — latest in quality porte inspection 
heme City plest to on MS most modern custom fabrication facili- PO ee» Pra : 
nels refinery vie three and testing techniques and equipment 
this 


railroad flat-cors, is ties west of the Mississippi River, has are in constant use throughout 
44" by 140° “Long John.” become known as one of the industry’s 
its totel weight is only leading quality fabricators of custom Take advantage of BS&B’s conveni- 
Is. equipment ently located modern facilities and 
years of fabricating experience on your 
In our Oklahoma City plant, for next project! Our representatives 
instance, we are equipped to do will be glad to discuss it with you 
automatic and semi-automatic in strictest confidence. Or write 
submerged arc, automatic and to 





Contract Sales Division, Dept. 5-F12 


rau VET? Xt 
IVALLS G&G RYSGON, INC. 
2131 aad Bivd. P.0.Box 1714 Oklahoma City, Okichome 
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CHECK THESE ADVANTAGES 


® translates pneumatic and 
elecirical signals into dig- 
ital form for automatic 
controlling, computing 
end accounting. 

@ reduces instrumentation 
investment—saves space. 

@ increases efficiency with 
quick, accurate reporting 

® continuous scanning mon- 
itors operating conditions, 
announces and records 
off-norm actions at any 
time. 

e relieves personnel now 
needed for manual log- 
ging, relating and inter- 
preting operating infor- 
mation. 








have immediately available a 


You 


packaged data reduction system with great 


now 


versatility for present application or later 
re-application . . . ready to integrate into 
your plant the latest means for computing, 


controlling and accounting. 


The F&P Automatic Logger converts pneu- 
matic and electrical signals into tabulated 
ligital records specially designed for your 
needs. Logging occurs at preset intervals— 
but Logger continuously samples essential 
variables and stores information for inter- 
val recording. Thus, flow may be integrated 
continuously and logged as accumulated 


flow or average flow rate. The F&P Logger 


employs analog computer techniques to 
reduce data to suitable form before digital 


presentation. 


The F&P Automatic Logger tabulates use- 
ful data on automatically typed log sheet 
and simultaneously stores it on punched 
tape or in other digital form for automatic 
controlling, computing or cost accounting 
without the expenditure of a single man 
hour. 

The F&P Automatic Logger is available 
now—ready to implement your new auto- 
mation plans, ready to lower operating 
costs. Write for complete information or 


actual demonstration. 


comflele frscess. cnbliaumenliliort 
FISCHER & PORTER CO. 


1024 County Line Road, Hatboro, Pa. 


MEASURING, RECORDING AND CONTROLLING INSTRUMENTS - CONTROL PANELS - DATA REDUCTION SYSTEMS 


CONTRACT 
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What's Happening in the Industry .. . 





Standard Oil Development 
Appoints Vice Presidents 


Dr. Carl O. Tongberg and Dr. Amiot 
P Hewlett have been appointed vice 
presidents of Standard Oil Development 


Tongberg Hewlett 


Company. Dr. Tongberg was previously 
oordinator of research and development 
ym products; Dr. Hewlett was 
administration manager 

With the appointments, the 
It vice presidents at the 
to seven. The presidential appoint 
were the 1950 


eene ral 


number 
company rose 
Vice 
first 
Dr. Tongberg, wh« 
ompany 1937, 
director and named to 
executive committee. D1 
with the 


nents SINCE 
has been with the 
was also elected a 
the company’s 

Hewlett 
1930 


SINCE 


has 


been company since 


Oil Companies May Buy 
Government Rubber Plants 
Four 


tract-signing stagze in the purchase ot 
synthetic plants from the federal 
government, The government is negotiat 
ing with 35 bidders on the 


companies are nearing the con 


rubber 
sale ot 27 
vovernment plants, and negotiations are 
expected to be completed next month 
Vmong the four 

, ! 


companies in the 
trations 
and 


ore advanced taxves otf new 
are Shell Chemical Corps 


Csoodrich-Gulf Chemn al, Ine 


ation 


Calhtornia 
capacity ot 
ibout Gault, point 
venture f Gulf Oil Corporation and 
} k. Goodrich Company 
its at Port Neches, 


7 (O0-ton-a-vear 


bidding on two 
annual 


Shell 1s 
with a tota 
150.000 tons 


Dpiant 


(,oodricl 


1s seeking two 
imcluding 


plant 


lexas 
butadiene 
intes whose negotia 
Ane rl 
wl « h 
} 


(ther two « mp 


on are ney gy completion are 
svnthetic Rubber C: rporation 
made up of about 30 small firms, and 
Copolymer Corporation, which includes 
ebuck & Company and l 


> 
Sears, Re | several 


tire manutacture! 


AIOC May Change Name 


lati is been mad 


Angl 
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E. B. McConnell Named VP for Refining as 


API 


FE. B. McConnell, vice president of 
manufacturing at The Standard Oil 
Company (Ohio), was elected vice presi 
dent of Refining Division of the American 
Petroleum Institute last month at the In 
stitute’s 34th annual meeting held in Chi 
cago. McConnell succeeds John W. Newton, 
vice president of manufacturing at Mag 
nolia Petroleum Company 

Other vice presidents elected by the 
API board of directors at the Chicago 
meeting included J. G. (Doc) Jordan, 
vice president of marketing at Shell Oil 
Company, to vice president of the Mar 
keting Division, succeeding R. M. Bart- 
lett, vice president of marketing at Guif 
Oil Corporation 

These API officers were 
Frank M. Porter, Fain-Porter Drilling 
Company, president; B. Brewster Jen 
nings, president of Socony-Vacuum Oil 
Company, treasurer; Lacey Walker, sec- 
retary; Charles S. Jones, president 
of Richfield Oil Corporation, vice pres 
lent of the Transportation 

\ttendance at this year’s convention 
broke all records when 6550 names were 
listed on the registration. The previous 
high of 6393 was set in 1952. Last year’s 
registration totaled 6368 


reclected: 


and 


Division 


meeting scheduled the 
API for November 


Dates and places for 


The Chicago 
1957 meeting of the 


11-14 in 


Chicago 


Oil Industry Again Cuts 
Losses From Fire in 1953 


The U.S. oil industry reduced its fire 
much as 3 cents per $100 in 
1953 for the second consecutive 
Phe 1953 reducticn resulted in the 
est actual reported fire 
and lowest fire 


losses as 
ycal 
low 
1949 


loss since 


loss ratio since 1952 
These figures were 
API tabulation of 
096 properties with an insurable value of 
$7,191,582,.479. A total of 1064 fires, or 
a frequency per 100 properties of 0.700, 
was reported, or less than three fires for 
each 400 pr 

Figures included all fires occurring o1 
the pr during the year whether 
they originated outside or on oil 
pany property. Outside fires which 
spread to onl opposed to oil 
vhich spread to other property 
of 5.7 to 1. The 1953 
single fire 
bull 


natural gasoline 


reported in an 
reports covering ] 2, 


yperties covered 


pperties 
com 


property as 
hires 
dat a rat 

ows that not one 
riginated at retineries 


bulk 


pe line 


terminals, 


stations or other prop 


vered in the report spread out 
that property 
1953 de 


1952 total 


Industry’s actual fire loss in 
1 to $6,275,871 from the 
$8 650.074 Total msured alue re 
was $9,305,539,976, indi 


ot 6.7 cent pel S100 


wean indicated decline 


ti f more tha 
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Sets a New Record for Attendance 


previously 


14-17 


were 
November 


the next two meetings 
fixed San Franc isco, 
1955, and Chicago,"No 
vember 12-15, 1956 
The 1956 mid-year 
meeting of the API 
Division of Refining 
was set for May 14-17 
in Montreal, Canada; 
the mid-year meeting 
in 1955 will be held in 
St. Louis May 9-12 

At the open meeting 
of the Division of Re 
fining, the following 
were clected to 
on the general commit 
tee for 1955: W. R McConnell 
Argyle, Sinclair Re 
fining Company, New York; Fred B. Beh 
rens, Wilshire Oil Company, Inc., Norwalk 
Calif.; M. S. Beringer, British American 
Oil Company, Ltd., Toronto, Ontario 
Canada; Harry A. Brown, The Frontier 
Refining Company, Cheyenne, Wyo.; 
George H. Burruss, Anderson-Prichard 
Oil Company, Oklahoma City; W 
Carthaus, Great Northern Oil Company, 
St. Paul, Minn.; H. S. Chase, Tice 
Water Associated Oil Company, New 
York; R. M. Chesney, Deep Rock Ou! 
Corporation, Tulsa; G. A. Davidson 
Standard Oil Company of California 
San Francisco; C. EK. Davis, Shell Oil 
Company, New York; David EF. Day 
Richfield Oil ¢ orporation, Los Angeles; 
Roy J. Diwoky, Pan-Am Southern Cor 
poration, New Orleans; George S. Dun 
ham, Vacuum Oil Company, 
Inc., New York; J. H. Dunn, The Sham 
rock Oil and Gas Corporation, Amarillo 
lexas; and FE. FE. Ebner, Quaker State 
Oil Refining Corp., emlenton, Penn 

Also, A. G. Farquharson, McColl 
Frontenac Oil Company, Ltd., Montreal, 
Quebec, Canada; H. W. Ferguson 
Humble Ou Company, 
Houston; P. N. Gammelgard, The Pure 
Oil Company, Chicago; T. A. Helling 
The El Dorado Refining Company, bk! 
Dorado, Kansas; Sam |. Hulse, Warre: 
Petroleum Corporation, Tulsa; H. Y 
Hyde lide Water Associated Oil Com 
pany, San Francisco; R. I Johnson, 
Sunray Oil Corporation, Tulsa; K. I 
Kingman, Union QOul ¢ Cal 
Los Anweles; Lowa 
nited Refining Warrer 
= § Luton, Lhe Ohio Oil Com 
Findlay, Ohio; George I M ac 
Ltd Poronto 
Martin, Suntide 


serve 


Socony 


and Refining 


omMpany ot 
Harry \ 


Company 


fornia 
Ir, | 
Penn.; 
pany 
Pherson 
(ntario, Canada; | | 
Refining Company, Corpus Christi 
lexa (; I Mateer ( 
Petroleum Inc., New York; Bruce Me 
( Ily Coope Retfiner As 
ind (Consumer Co 

” Kansas City; 
Curry, The Derby 
ita, Kansas 

Also, I.. W. Moore, 


Imperial Ol 


tie Service 
ociatior 
perative Associa 
and Krank W. Me 
Oil Company, Wich 


rative 


Pan-Am Refiniu 
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TUBING A 
» SUBZERO HEAT EXCHANGER! | 


(Top) A somewhat radical design in 
heat exchangers necessitated by differ- 
ent transfer characteristics when deal- 
ing with subzero temperatures. 


S . (Bottom) Finished all-copper heat ex- 


ea changer used in a liquid air process. 
a 


Here's another ened example of processing equipment being manufactured 
to order in our shop. It's a heat exchanger for taking care of a heat transfer 
step at extremely low temperatures. 


RE » Our manufacturing service 


Pens & rh i hot . 
ee Wc? ARRIETA) is twofold: 
bagel +. Sot 


oi 1. To design and manufacture special 


equipment to meet certain processing re- 
quirements. We are technically staffed to 
do this kind of work. 





2. To manufacture to customer's own de- 
sign. We are well equipped shop-wise, 
working with modern machinery and uti- 
lizing the latest technique in fabricating, 
nora xin " welding, coiling, heat-treating, etc. We are 
Babes : experienced in handling every commer- 
da cially used metal. 
This heat exchanger was manufactured to the customer's own design, thus 
bringing it under the second phase of our service referred to above. But our 
broad knowledge of heat transfer for both high and low temperature use 
and appreciation of what such equipment is up against were of no small 
valve in this work. In a broader sense, our understanding of many industrial 
operations comes in very handy when working on processing equipment. 


ey 


‘ 


Why not consider our design and/or manufacturing services for the 
equipment you need? 


BADGER MANUFACTURING COMPANY 


230 BENT STREET., CAMBRIDGE 41, MASS. « 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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= What's Happening.. - 


Company, New York; F. C. Moriarty 
Aurora Gasoline Company, Detroit; D 
M. Morrison, Shell Oil Company of 
Canada, Ltd., Toronto, Ontario, Canada; 
William Naden, Esso Standard Oil 
Company, New Y ork; John W. Newton 
Magnolia Petroleum Company, Beau 
mont, Texas; H. G. Osborn, Continenta 
Oil Company, Ponca City, Okla.; H. M 
Paulsen, Bankline Oil Company, Los 
Angeles; M. G. Paulus, Standard Oi) 
Company (Indiana), Chicago; John S 
Piarr, Leonard Refineries, Inc., Alma 
Mich.; Harold W. Rea, Canadian Oil 
Company, Ltd., Toronto, Ontario, Can 
ada; L. W. Robbie, Republic Oil Refin 
ing Company, Texas City, Texas; J. B 
Rogerson, Lion Oil Company, E1 Dor 
ado, Ark.; T. P. Simpson, General Pe 
troleum Corporation, Los Angeles; 
Edwin Singer, Pontiac Refining Cor 
poration, Corpus Christi, Texas; H 
Sonneborn III, L. Sonneborn Sons, Inc., 
New York; W. F. Stroud, The Atlantic 
Refining Company, Philadelphia; C. I 
Suhr, The Pennzoil Company, Oil City 
Penn.; T. J. Sullivan, Gulf Oil Corpora 
tion, Pittsbureh; ¢ ( late, Phillips 
Petroleum Company, Bartlesville, Okla 
C. H. ‘Thayer, Sun Oil Company, Phila 
delphia; R I lollett, Cosden Petro 
leum Corporation, Big Spring, Texas 
J). W. Vaiden, Skelly Oil Company 
Tulsa; John S. Wertz, The Vickers Pe 
troleum Company, Inc., Wichita, Kansas 
John S. Worden, The Texas Company 
New York 

President Porter of the Institute will 
appoint, from the API board of dire« 
tors, six members to the general com 
mittee of the Division of Refining after 
the 1955 board has been elected 


AIChE To Make Awards To 
Student Contest Winners 


Six winning students in the annua 
student contest sponsored by the Amer 
ican Institute of Chemical Engineers wil 
receive their awards at a banquet to be 
held at the Statler Hotel in New York 
December 14 

Fifty students from 29 colleges com 
peted this year. Their problem was on 
of over-all economics concerning the de 
sirability of replacing a thermal reform 
ing process with a catalytic reforming 
process 

At the same banquet H. P. Grace, bE. | 
du Pont de Nemours & ¢ Company, Inc 
will receive the AIChE 1954 Junior 
Award in chemical engmeering which ts 
given for outstanding contributions t 
the literature of chemical engineering 
Chalmer G. Kirkbride, president of the 
institute and president of Houdry Process 
Corporation, will make the formal pres 
entation 


Oil Money Will Send 300 
Boys to Camp Next Year 


The generosity of the men and womer 
of Southern California's oil industry wil 
again send hundreds of youths to the 
R. M. Pyles Boys Camp, Porterville 
Calif... next year. Deserving boys wh« 
would not otherwise be able to go t 
a summer camp are selected each year 
with the assistance of youth groups and 
overnmental agencies throughout the 
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state. Over 300 boys will be guests of 
the camp in 1955. The camp will be open 
next year from June 13 to August 24 
Phe camp is wholly dependent for funds 
upon donations made by men and 
women in the Southern California oil 
industry 


Peters Succeeds Carswell 
As Texaco Chief Engineer 


H. B. Peters has been appointed chief 
engineer, Refining department, of The 
lexas Company 

Formerly an assis- 

tant chief engineer, 
Peters succeeds David 
W. Carswell, who has 
retired after 37 years 
of service with Tex- 
aco, the last 17 as chief 
engineer 

In other promotions 
at Texaco, Francis 
Horton and J. C. Ney- 
land, sm were ap- 
pointed to serve as as- 
sistant chicf engineers 
along with R. I 
Nagle, who continues Peters 
in that post 


Miss Marceline Marquis 


Becomes OIIC Supervisor 


Miss Marceline Marquis has been ap 
pointed supervisor of women’s activities 
for the Oil Industry Information Com 
mittee of the American Petroleum In 
stitute. She succeeds Miss C. A. Moon, 
who has resigned 

Prior to her affiliation with the in- 
dustry-wide public relations program, 
Miss Marquis had been with Ethyl 
Corporation for ten years as editor of 
its employe magazine 

In her new assignment, Miss Marquis 
will prepare the many special materials 
which will bring the story of oil to 
women's audiences and groups all over 
the country. She will also promote fur- 
ther use of “The Magic Suitcase,” a 
lecture-demonstration designed specifi- 
cally to present the oi] industry story 
to women 


Derby Oil Merged Into 
Colorado Oil & Gas 


Stockholders of Colorado Oil & Gas 
Corporation and Derby Oil Company 
have approved a merger agreement 
whereby Derby would be merged into 
Colorado. With the merger, Colorado 
has formed a wholly-owned subsidiary, 
Derby Refining Company, which will 
operate the Wichita, Kan., refinery and 
marketing facilities of Derby. W) G 
Tierney, former Derby president, be 
comes president of the new subsidiary 
and vice president and director of Colo 
rado. No change in Derby marketin: 
yperations is planned 


Hersh Made AIC Fellow 


Dr. John M. Hersh, of the Petty’s Is 
land Laboratory of the Cities Service Re 
search and Development Company, has 
been elected a fellow of the American In 
stitute of Chemists. This fellowship is 
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in 
BOILING PLATES AND TRAYS 


... designed with a thorough knowledge of 
Distillation Column Operations 


Socony UNIFLUX Fractionating Tray. 


We ore licensed to olfer 
for general use. 


Distitiation is almost a 
synonymous term with our engincering 
staff because practically every member of 
our design group has had years of experi- 
ence with the many variations in this 
widely used processing step. 


Our engineers know what is required of dis- 
tillation apparatus in all its details . . . and the 
fractionating tray is by no means of minor 
importance. 

Illustrated here are two distinct types of 

trays, each different in design and functioning, 
each subject to modifications to meet special 
conditions. We shall be glad to send you full 
details on any and all types. If in requesting 
this information, you will outline your require- 
ments, we could perhaps at the same time sug- 
gest the best type for your operations. 
In all our processing equipment-—standard or 
special or made to order—we focus the knowl- 
edge and experience of our engineers on the 
design details and end use. We feel that this 
engineering service is an essential part of our 
manufacturing service which covers a wide 
range of processing equipment, particularly in 
the fields of distillation, absorption, crystalli- 
zation, solvent recovery and purification, ex- 
traction and similar operations. 


We are also licensed to offer the 
Shell TURBOGRID Tray for general use. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET. CAMBRIDGE 41, MASS., 60 EAST 42nd STREET, NEW YORK 17,N. Y.. 


25] 





What's Happening... 


the lighest level of membership in the 
AIC and is awarded only to “chemists 
with records of scientific achievement.’ 


Booklet Suggests Ways to 
Restore War Damaged Units 


\ new industry guide to planning fi 

the restoration of production in wat 

damaged plants has been published b 

the Defense Department. The booklet 

prepared by the Air Force, emphasize 

N the vulnerability of oil industry installa 
OW eee tions and hsts tactors to be consideres 
in determining how vulnerable a plant 

is, what its recovery time likely woul 


_ for i delivery be, and recommendations tor disaster 





preparedness About 75 critical tarwe 


areas, wherein most major oil installa 


f , tions would lie, are listed 
0 Within the critical target areas are 
vhat the booklet terms “lucrative tat 
| gets”—and oil refineries, oil storage fa 


STAINLESS } cilities and paint and chemical plant 
head the list of these 

Ihe booklet also rates plant vulner 

ability on combustibility of contents. © 

gaat ) tank farms and gas storage are listed n 
S$ . he “extremely combustible” category 

The guide draws on the experiences of 

| the Germans during World War Il 

order from luring w'tch heavy damage was done 

. to the comitry’s oil industry by allie: 

| bombers. Germany made efforts to dis 

its industry but the extreme cost 

G. 0), Carlson, Inc. , ane he searcity of labor and material 

handicapped them 

a The new booklet may be purchase 

WEEKLY 4 ” | irom the Superintendent of Document 

r Government Printing Office, Washi 


? 


ton 25, DD. C., for 35 cents per cop 


$ TO @( L | $ T S$ Cooper Will Manage 


New Texaco Division 


Russell J Cooper has been appotmnte: 
manager of The Texas Company 
newly established Salary Standards divi 
sion Joseph |. Albaum has been name 

tant Manager 

The new division is responsible for 


RB ; establishing salary standards to be use: 
UYERS OF STAINLESS PLATE have Steel Plate produced te chemical indus- a guide by all departments for effec 


always found Carlson Weekly Stock try standards of excellence right “from ve and equitable salary administration 
Cooper joimed Texaco in 1917 as ar 

accounting clerk in the Export depart 

what they want to know about the Carlson, Inc. provides this time-saving ment. He has been assistant manaver 


Lists important. These lists tell them stock”, pattern cut if desired. G. O 


size, gauge and type of stainless plate in service to the ever-increasing number the Personnel division since 1949 


Albaum, who has been with Texa 


since 1932, was appointed assistant de 
ago publication of these valuable lists prompt delivery is more than a , S appowm - me 
partment agent in the Public Relatior 


had to be stopped... but now they are — promise, its a fact! department in 1951 


stock at G. O. Carlson, Ine. Some time of Stainless plate users... and 


again available! We will be glad to send you these 


Carlson Weekly Stock Lists enakle weekly Stock Lists as a reminder of Meeting Will Focus On 
users to see what is available for imme what's available at G. O. Carlson, Inc. 


a Basic Research Problems 


e of Industry in Basic Re 
ll be discussed by Dr. Monroe 


diate needs. They can order Stainless A note from you will “do the trick 


executive vice president ‘ 


f', Stainless Steels Exclusively She 7 , ied cal Company, as a feature 
f t nual all-day meeting of the Indus 
tr ] 1 iT sector i the Amerteat \s 
i 1 Teor thre Achy incement el 
, INC. held December 30 at the Hote 
wather mn yu 


@ Plates * Plate Products «+ Fergings *« Bars «+ Sheets ,. 1 Finish) as ws bot 1954 ( ee or 


THORNDALE, PENNSYLVANIA Science and Indus 


\ proble I in basic 
District Sales Offices in Principal Cities ! phasis o I roles 
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TO MAINTAIN HIGH PRODUCTION 


AND REDUCE DOWN-TIME... 





ESSO installs 7,956 Anaconda Cupro Nickel, 30%-702 Tubes 
in condensers and coolers at Bayway Refinery 


This condenser is used in the No. | 
Fluid Catalytic Cracking Unit at the 
Bayway Refinery of Esso Standard Oi! 
Company at Linden, N. {. The unit 
produces about 25,000 barrels of pe 
troleum products daily —ranging from 
high octane gasoline to heating oils. 
7,956 % Nickel, 30%-702 
lubes were supplied by Anaconda for 
the condensers and this 
cracking unit. On the shell side, these 
tubes are subjected to temperatures as 
high as 550°F at 75 PSI by 
streams containing both sulfur and salt 


Cupro 


coolers of 


pr CESS 


compounds On the tube side, the 


summer salt water temperature ranges 
from SO°F at the inlet to 110°F at 
the outlet 


| 


ember. 1954 PetTroreumM RE] 


INE 


Information gathered trom test runs 
vithin the indicates these 
ANACONDA Nickel, 30%-702 
iubes have a life expectancy in this 
service of from 6 to 12 times greater 
than tubes made of Admiralty Alloy 

ANaconpdA Cupro Nic kel, 30%-702 
proc 


refinery 
( upro 


lubes are recommended where 
ess liquids vapors and cooling waters 
ire corrosive=-particularly where tem 
peratures are too high for other coppe 
alloys. Tubes of this alloy also have 
superior re sistance to sea water at high 
They have good physical 
elevated 
ind resist stress-corrosion cracking 
Our files bulge with a collection of 


tube performance that 


velocities 


properties at temperatures 


case histories 


For more data on advertised products, use Readers’ Service Cards, last page 


can many of the corrosion 
problems you face. We can put the 
information in these files to work for 
you at once—to help you select the 


one best alloy for your job. Write, out 


answel 


lining your operating conditions, to 
Dept. TD, The American Brass Com 
pany, Waterbury 20,Conn 
IAL onda 


foronto 


In Canada 
American Brass, Ltd., New 
Ont wn 


ANACONDA 


Tubes and Plates 
for Condensers and Heat Exchangers 


) 


5 





a ELLIOTT What's Happening. « - 


government, industry and universities in 
TUBE CLEANERS this activity 

C) \ highlight of the event will be a 
luncheon featuring an address by Francis 
and EXPANDERS J. Curtis, vice president of Monsanto 
Chemical Company, who will review 
“Problems of Industrial Chemical Man 
agement.” Chairman of the day will be 
George L. Parkhurst, vice president of 
Standard Oil Company of California 


Houdry Names Hartough 
To Direct New Section 


Howard D. Hartough has been ap- 
Nini f = pointed to research on new petrochemi 
She Pe ples as Paar yore ae ae ; 4 7 ee os : cals and catalysts at the Ma: us Hook, 
dy et TS been wench gent STF Ee ’ - en Pa., laboratories of 
ts : tee! bolls | Pte ee ae oie Houdry Process 

Corporation 

For 13 years Har- 
tough worked on 
petrochemicals and 
7 ELLIOTT TUBE EXPANDERS f . . the development of 
P thiophene a (colorless 
Roll condenser and heat exchanger « i mobile liquid used 
tubes quickly and accurately. Ro- principally in the 
tating, parallel self-feeding rolls ores ane 4 ow 
insure good joints. For tubes '/ in. . Socony -Vacuum 
through 1 in. Laboratories, Pauls 

boro, N. J. He left 

Hartough there to join Hercu- 

les Powder Com- 

pany, where he engaged in market devel 

opment for petrochemicals until joining 
: Houdry. 

7 ae oy He holds 70 patents and has authored 

aide 7 loan rae i ora Me ; 30 publications, two-thirds of them on 
be side the t MS ee, GS ott: “ fet nS Ee thiophene 


ieee *y.4 





Fisher, Crossland Become 
Texaco Vice Presidents 


Robert Fisher has been elected finan 
cial vice president and Stanley Cross 
land vice president and treasurer of The 





vd A Se 
i. Rohe. at eae 


4 ELLIOTT JIFFY GUN 


Shoots nylon or rubber plugs 
through small tubes for rapid 
cleaning. Operated by inserting 
nozzle into tube end and pushing. 


| Texas Company 
Fisher, treasurer of the company since 
| 1949, will succeed L. H. Lindeman, re 
twem. 
| rossland, vice president, treasurer 
nad director of Ethyl, Ethyl Antiknock, 
|} Ltd, and Ethyl-Dow Chemical Com 
pany at the time of his election, has a 
broad background of financial and bank 
ing experience 
Simultaneously, Robert G. Rankin, as 
sistant comptroller of Texaco, was ap 
pointed to the newly created position 
of director of the budget 
William R. Lowe, special auditor in 
he Comptroller’s department and assist- 
ant to Rankin, will succeed Rankin as 
assistant comptroller 


Shell Appoints Three to 
Refinery, Research Posts 


Write for Descriptive Bulletin Y-38 Shell Oil Company has named new 
managers at its refineries at Houston 

Address Elliott Company, Lagonda Division, and at Martinez, Calif 
Springfield, Ohio “ John A. Tench is the new manage 


of the Houston refinery, succeeding Paul 
kb Hurley, recently deceased bench, 


who has been manager of the Martinez 
E Lia fe) ¥ ¥ Company o , refinery, is being succeeded in his former 
position by Bruno Stolley, formerly man 


ager of the Emeryville, Calif., laboratory 
+ TURE CLEANERS © STRAMEERS of Shell Development Company. Repla¢ 








STL ase TURE ES + HO TONS + GEMERA TONS + DEAL RATING HEATERS © LEC TORS © 
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Zallea-designed Expansion Joints assure positive protection from 
damage caused by pipe movement. The units shown here 
gimbal, hinged, and universal types—absorb pipe movements in 
any direction, imposing minimum forces on adjacent piping, 


equipment and anchors. An original Zallea development, 


gimbal expansion joints permit angular movement in any plane, 


with gimbal ring and hinges built to withstand pressure 


thrust and to support piping. 


Zallea already has, or will design, expansion joints for every 
service—and to suit any piping layout. Test records show that 
Zallea Expansion Joints outlast all other packless joints by 

as much as 1800%. For information on standard types, or 
consultation on special expansion or piping problems, ask to have 


a Zallea representative call. 


ZALLEA BROTHERS, 890 LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joints 
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This Pump Keeps 


a 


...on the MOVE! 


The rugged, simple Kinney SD Rotary Plunger 
Pump can’t be beat for pumping asphalt effi- 
ciently and economically. It has no valves, blades, 
springs, or vanes and is designed for long, con- 
tinuous operation. Unusually high volumetric 
efficiency adapts it for use as a combined meter 
and pump and it often fills this dual role, supply- 
ing correct proportions of bitumen to aggregate, 
and pumping viscous liquids in storage and bulk 
plants. 

Kinney Pumps are available in capacities from 
2 GPM to 3000 GPM — steam jacketed in most 
sizes. 


c- 
| 
| 


THE NEW YORK AIR BRAKE COMPANY 
3596 WASHINGTON STREET * BOSTON 30 © MASS 





C] Please send Bulletin L5! describing the 


complete line of Kinney Liquid Pumps. 
Name 
Company 
Street 


State 


ing Stolley as manager of the Emery 
ville research center is John R. Morri 
son, who has been assistant manayer of 
Shell Oil's Industrial Relations depart 
ment 


Puerto Rican Refineries 


To Divert Caribbean Oil 


Startup of the new 10,000-barrel-a-day 
Caribbean Refining Company refinery at 
San luan, Puerto Rico, scheduled for the 
first quarter of next year, is expected te 
start a long range trend towards a diver 
sion of the flow of crude oil from the 
Caribbean area to the U.S. at Puerto Rico 

Much of the crude oil, according to oil 
company executives, is refined on the East 
Coast for reshipment as products to Puerte 
Rico and many Fast Coast supply point 
better served from Puerto Rico itself 

The changing trend will only begin wit! 
the startup of the Caribbean refinery. It 
will become more apparent when the 
25,000-barrel-a-day refinery of Common 
wealth Oil & Refining Company at Guaya 
nilla Bay, 15 miles west of Ponce, Puert 
Rico, is put on stream sometime in the 
latter half of next year 

Oil company executives said both re 
fineries will produce full ranges of prod 
ucts and include modern equipment. In 
addition to producing refined products for 
export, they will also have sufficient ca 
pacity to meet all of Puerto Rico’s needs 
for gasoline and light and heavy fuel oils 

These executives reported that plans are 
already in a tentative status for a $15 mil 
lion petrochemical plant near the Common 
wealth refinery, as well as probably a 
fertilizer plant using refinery by-products 
At present, Puerto Rico is importing about 
$9 million worth of ammonia sulfite an 
nually 

Crude fer the Caribbean refinery will be 
supphed from South America under a ten 
vear contract with Gulf Oil Corporation 
through a subsidiary, Mene Grande Oil 
Company, major producer in Venezuela 
This refinery is being built by The Fluor 
Corporation, Ltd., at an estimated cost of 
$11 million 

The Commonwealth plant (Petrro_teum 
REFINER, August, 1954, p. 83) will be 
iumong the largest industrial enterprises in 
Puerto Rico. It was designed and is being 
nult by Lummus Company 

It has been rumored that Standard Oil 
(ompany (New Jersey) is also considering 
onstruction of a refinery in Puerto Rico 
in view of the favorable tax situation 
which would exempt such ventures from 
income, municipal and other taxes for ter 
years from the start of commercial opera 
thor 


Brea Chemicals Appoints 
Yale Plant Pathologist 


Ir John W Yale, Jr., has been 

nted plant pathologist for Brea Cl 
cals, Inc., subsidiary of Ut 
Company of California. He 
headquarters at the Union Onl Cormy 
Research Center at Brea, Calit., 
conduct research to develop new 
ucts in the field of agricultur: 
icals. His initial project vill be a 
ot western plant cdiscase and their pre 


i 


: ° i 
vention with products developed by the 
Brea Research organization 

Prior to joming Brea 
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Tuffy HoIsT LINE 


Here’s A Twin To Tuffy Slings that’s specially 
designed to match their strength and wear- 
ability! Tuffy Hoist Line gives you more 
safety from drum to sling and built-in 
service life to handle more loads. 


No Chance For Ordering Mixups because 
there are no complicated specifications! Just 
tell your distributor the length, diameter 
and “Tuffy Hoist Line.” Try Tuffy, whether 
you use overhead, stiff leg or mobile cranes, 
derricks or clamshells! 


Your Tuffy Distributor 


Stocks Against Your Requirements 


When You Need Replacement Rope, you 
often need it fast. And that’s where your 
Tuffy distributor comes in handy. Give him 
an idea of your requirements and he will 
stock ahead of your replacement schedules 
from his nearby mill depot. Give him a 


union 


corp. 
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Do Your Worst 
To This FREE 





You Prove How Tough Tuffy Slings actual- 
ly are...to your complete satisfaction... 
with the 3-ft. Tuffy Sling we give you! 
We’re convinced you'll say it’s stronger, 
more flexible, more economical than any 
sling you’ve ever used. Here’s why: 


Tuffy Slings Are Made in a 9-part machine- 
braided wire fabric construction that’s ex- 
tra flexible to resist kinking. If you do suc- 
ceed in putting a kink in it, see how easily 
your Tuffy Sling straightens out with no 
material damage. 


Proof-Test Tuffy Up To Twice its rated work- 
ing load. Prove to yourself that Tuffy 


TEAR OFF AND MAIL COUPON NOW 


Union Wire Rope Corporation 
224 Manchester Ave., Kansas City 26, Mo. 


At no cost or obligation to me, please rush the material | have checked; 
() FREE 3-Ft. Tuffy Sling! 


[) FREE Sling Handbook and Rigger’s Manual, Featuring 12 Tuffy 
Factory-Fitted Types! 
) Name and Address of Tuffy Distributor Nearest Me! 


FIRM NAME — 
a 
OOO 


1 ZONE STATE 
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THERE'S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependability of HOT FORGED STEEL is 
yours in a Catawissa Union (hot forged from solid 
steel bars) with several extra value features that 


are exclusive here at the UNION SPECIALISTS! 


All Catawissa Unions are designed to give a 3-to-] 
SAFETY FACTOR 3,000-Ib. service unions are 
tested to 9,000-Ibs 6,000-ib. service unions 


tested to 18,000-Ibs., etc 


Exclusive Ball-to-Angle seat design assures o PER 


FECT SEAL even when the pipe is not in alignment! 


Machining operations assure ao UNIFORMITY AND 
ACCURACY heretofore found only in speciol fit 
tings and, with rigid inspection both during and 
after machining, guarantees LEAKPROOF 
CONSTRUCTION! 


Satisfaction is guaranteed in any application 
whether it be general low pressure service or ex- 
tremely high pressures and temperatures (for air, 


oil, gas, chemicals, hot oils, gases or steam) 


WRITE FOR CATALOG 11! 


25 MiLL ST. «x CALAWEOA, PENNA. 


For more data on advertised products, use Readers’ Service Cards 
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What's Happening. - . 


Yale held the position of plant pathol 
gist in the Los Angeles office of Mathi« 
son Chemica! Corporation from 1953 t 
1954 


Union Oil Purchases 
Sunray Asphalt Refinery 


Sunray Oil Corporation has sold its as 
phalt and products refinery at Santa Maria, 
Calif., and its crude oil production in the 
adjacent area to Union Oil Company of 
California. Union acquires the 5000-barrel 
per-day asphalt and products refinery in 
an outright purchase for an undisclosed 
sum and will buy Sunray’s Santa Maria 
crude oil production on a long-term basis 
the companies said 

The Sunray plant, originally acquired in 
1946, is considerably removed from Sun 
ray's other refining and sales operations 
concentrated principally in the Mid-Conti 
nent area. The heavy crudes produced in 
Santa Maria area are readily adaptable for 
processing in the new petroleum coking 
plant which Union is building at Santa 
Maria 

Sunray plans to concentrate its Cali 
fornia operations on exploration and pré 
duction 

Union Oil Company said that it will con 
tinue to operate Santa Maria refinery on a 
regular schedule and that Sunray’s en 
ploves there HW he off 1 © iplovment 
under Union Oil Company’s operations 


Companies May Contract 
For More Alkylate Units 


Alkylate facilities contracts on whicl 
ol companies and the government are 
negotiating would add about 6000 bar 
rels a day to the present alkylate ca 
pacity 

An Armed Services Petroleum Pur 
chasing Agency official said that if thes« 
contracts stand up, it would bring the 
total facilities constructed under the 
government contract program to about 
18,000 barrels a day. The original ex 
pansion goal was 30,000 barrels a day 
but about 10,000 barrels of that has beer 
provided by companies which did not 
build on government contracts 


Carthage Hydrocol Plant 
Not Seen Producing Fast 


No results are expected for at least a 
year from the attempts of Standard Oil 
Company (Indiana) to develop a manufac 
turing process at the Carthage Hydrocol 
petrochemical plant at Brownsville, Texas 

This is Indiana Standard’s position 1 
regard to the Brownsville plant purchased 
recently by Stanolind Oil & Gas Company 
one of its subsidiaries, according to a re 
cent report to stockholders 

Should the con pany s florts to pre lu 
petrochemicals from gas prove successful 
the report goes on, the company could be 
ome the nation’s largest petrochemical 


producer 


Aramco and Harvard Will 
Look For Trachoma Cure 


he Arabian American Oil Company 
tod: announced the undertaking of a 
five-vear $500,000 research program wit! 
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wherever 
corrosives 


flow... 


try NEW DUR-ACE PIPE 


a tough, corrosion-resistant plastic 
with a good cost factor 


Dur-Ace is a new corrosion-resistant, rigid plastic pipe with 
exceptional impact strength and toughness .. . good for 
handling most corrosive fluids in your plant at moderate tem- 
peratures and pressures . . . with low first cost and long life. 


Light in weight, Dur-Ace is odorless, tasteless, and non- 
contaminating. It maintains good strength, rigidity and 
chemical resistance from minus 40 deg. F. to 170 deg. F. 
As shown below, it handles all types of chemicals except a 
few strong acids and organic solvents. Dur-Ace is corrosion- 
resistant on the outside too, and saves the cost of painting. 
Electrolytic corrosion and bacteria have no effect on 
Dur-Ace, so it’s excellent for underground lines handling 
water, brine, petroleum, natural gas, etc. 
Successful field installations of thousands of Dur-Ace 
Dur-Ace is the eighth basic type of corro- molded fittings have been made. We have job-proved per- 
slon-resistant pipe available from ACE . . formance data covering a wide variety of corrosives. 
including materials for high pressures, high 
temperatures, strong acids, organic sol- Dur-Ace is available in pipe sizes from 42” to 2”, Standard 


vents, etc., and pipe sizes to 24” and above. . . — 
; : “xtra Heavy a wide variety o 5, 
Comah ACE fet wth ae comeen and Extra Heavy, with a wide variety of fittings 


problem. 
CHEMICAL RESISTANCE AT 77 DEG. F. 





SATISFACTORY Ferric Sulphate LIMITED UNSUITABLE 

Acetic Acid 10% Salts of Calcium, Formic Acid 20% Acids stronger thon 

Hydrochloric Acid 30% Sodium, Potassium, Hydrofivoric Acid 10% listed ot left 
RESISTANT Sulphuric Acid 50%, Ammenium, etc. Witric Acid 10% Aromatic Hydrocarbons 
Ammonium Hydroxide 28%, Bleaches Phosphoric Acid 50% Chierinated Solvents 
Calcium Hydroxide Most Plating Sols Alcohols Esters 
Sodium Hydroxide 20% Oil (SAE 10-30) Vegetable Oils Ketones 


CHEMICALS 
WRITE FOR BULLETIN 80A TODAY. 


E rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET - NEW YORK 13, WN. Y. 
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CATFORMING means 


Proved Performan 


These advantages of Atlantic Catforming are being 


demonstrated again and again in different commercial 
installations. We invite you to share in the benefits of 
Catforming. Please phone, write or wire for our detailed 
brochure, “CATFORMING.”’ The Atlantic 
Refining Company, Research and Develop- 


ment Dept., P.O. Box 8138, Philadelphia, Pa. 


PR AAAR ARPA AAA AAD 





- 





ATLANTIC It’s the Catalyst that counts 


For more data on advertised products, use Readers’ Service Cards, last page YrRoteUM REFINER—Vol, 33 





STAINLESS and HIGH ALLOY 


r Harvard School of Public Healt! 
in effort to discover a vaccine 
revention of trachoma 
The program will constitute the first 
irge-scale attempt to attack this serious | 


rld-wide eye disease from the stand- | ) 


f prevention. Previous efforts have 


directed primarily toward tinding XS 


cure 


California Research Will | SPU NCAST 


Expand Richmond Facility 


Construction of new facilities costing | 

1ore than $1.5 million will be undertaken 
mmediately at the Richmond, Calif., lab- | al P Ee 
ratories of California Research Corpora- | 

ion 

The expansion program is designed to 
nodernize existing facilities and provide 

r anticipated future growth of the con 


any, a Standard Oil Company of Cal 


fornia subsidia . 
Sieed in he program will be erection | rd rola ae diate? 1 ae & 4 
f a new engine laboratory and a new 

ving on the main laboratory-administra- | : ron -\— B 
tion building. Contract for the engine lab- sags 

atory has beer ‘ arded to the H K 2 

- mee n Comme a — alin y Bone Pron P WITH THE 

scheduled to beg rin right away BUILT IN 

Shell Development Will | i Tn ‘ 
Expand Research Facility HOLE 


Chree buildings and 4.3 acres of land 
hich Shell Development Company has 
eed to purchase from Western Elec 
and Pacific Telephone and Tele 


ip vill expand Shell's Emeryville 
Calit., laboratory and office facilities by 
0 percent. The fod od ins Shell's pres 


t site. The deal between Shell Develop 
vent and Western Electric has been ap 


ik 


the California Public Utilitie ] Available In A Wide Range of fication. Light inclusions accumulate 
; Corrosion and Heat Resistant on the inside surface and can be 
a mond oieil te a _ i“ heal Alloys — Hastelloy BandC, Monel, easily removed. 
er vill pr bably =. On fo sey pose er oa “te ase ea 4 Fast Delivery — even on small 
“ ‘ aa = ; = ll Oil Company re anc _ ey ~y ar ry P pe es quantities of special alloys. Big 
are ane Me He ae es - - p orders are handled fast too~-often 
. : availability. Heat treatment is to . é 

J: directly from existing warehouse 

Indiana Standard Raises vaur equclientinns. ste ag g 


Five to Group Leaders Available In A Wide Range of ee 
\ H. Brows Wall Thicknesses — from '/4” to 5 fugally cast —- with a built-in 
any practical thickness, and may be hole Spuncast requires, very little 
supplied rough or finished -machined machining, almost eliminates the 
rng D., I.D., or both, to specifica- cost of waste metal. 


3 Homogenous Structure Assured Write for free booklets "How To Cut Costs With 
becauserotation of mold assures £SCO Spuncast” and "A. C. |. Standard Designo- 
well fed pressure head during solidi tien Chart...” 


These booklets con help you cut costs on hollow, circular or cylindrically 
shoped products. Send for them today! 


In Consutting 
tich, Jr., formerly of Stand " ELECTRIC STEEL FOUNDRY COMPANY 
' mt cast 2164 N.W. 25th Avenue, Portiand 10, Oregen 


ent Company, las 
incering CON ogee ee a een Fo 68 Son Wn ee eee 

" “ad ! i and "ACA. Standard Designation Chart 
946, 
! Ie Name 
Position 
Company 


Freyermuth Elevated = MIM MTR RT ow You Need ia STAMALESS 
end HIGH ALLOY CASTINGS 


George H. Freyermuth, naget 
‘il Relations department of bio 
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What's Happening. . - 


Standard Oil Company (New Jersey) 
since 1944. has been elected executive 
vice president and a director of Esso 
ik xport Corporation 


Publicity Group Elects 
Emerson Smith a Director 


Emerson G. Smith, director of publi 
information, Continental Oil Compan 
Houston, has been elected by the board 
of directors of the Public Relations So 
ciety of America to a thfee-year term 
as a director representing the Society's 
southwestern District 

Lhe election came at a directors meet 
ing held last month in connection wit! 
the Society's seventh annual national 
publi relations conterence 


Burma to Reopen Refinery 


Burka Oil Company, controlled by 
the Burma government and the British 
owned Lurmah Oil Company, plans to 
reopen its refinery at Syriam, across the 
river from Rangoon. Smaller than the 
old plant which was destroyed in 1942, 
the refinery, together with the new re 
finery at Chauk onl helds, is expected to 
make Lurma self-sufficient im all main 
petroleum products 


Humble Promotes O’Brien 


\ th. O'Reren has heen promoted to 
senior mechanical engineer in the De 
yn department of the Engineering di 
ion at the Laytown, Texas, refinery 
Humble Oil & Refining Company 
| er ¢ wed irious ¢ 
t Bayt 


nee " ! i 


Forms Brazilian Firm 


A new ravilan engineering and cor 
struction 
by The Austin Ce mipany, 4 leveland build 
ing firm. the new firm will be know: 

( wnpanthia \ustu Lngenheiro 


company has been established 


Houdry Awards Service Pins— 


Fluor Opens New Research Facilities— 

Customers, employes and civic and community leaders gave the new Research division of The 
Fluor Corporation, Ltd., at Whittier, Calif., a close look at a recent open house held at the 
new facilities. Hosts at the affair were (above, left to right) J. S. Fluor, president; W. R. 
Hainsworth, vice president in charge of research; F. E. Fischer, secretary-treasurer; C. L. Blohm, 
manager of research; M. A. Ellsworth, vice president and director of saies; and J. R. Fluor, 
executive vice president 

Visitors to the building saw 17,000 square feet of air-conditioned office and laboratory space 
in addition to two acres devoted exclusively to pilot plant construction and operatics. Included 
in the pilot plant area is a compressor facility (top, above) which provides a flow of high pressure 
gas which can be used in study of gas compressor problems 





structores and will have its headquarters 
at Sao Paulo. Cyril F. Prideaux, who has 
been with the Austin Organization since 
1941, has been appointed president of the 
Brazilian company 


Gulf's Salzer Dies 


Carl F. Salzer, assistant to the vice 
president and comptroller of Gulf Oil 
Corporation, died suddenly November 
He had been associated with Gulf nearl 
25 years and was well known in the oil 
industry. He joined Gulf as an accoun 
ant at the Pittsburgh refinery in 1925 
During recent years he spent consider 
able time abroad on special assignments 
for the company 


A. S. Crossfield Dies 


Houdry Process Corporation honored Henry D. Noll, director of its Engineering division, at a 
luncheon in Philadelphia last month for ten years of service with the company. Among those A. S. Crossfield, well-known Calitormia 
present to see Noll, second from left above, awarded a service pin were: seated—Chalmer G. Kirk petroleum chemist, died at Lancaster on 


bride, president; Claude C. Peavy and George H. Daft, vice presidents; and Jack C. Dart, October 21, 1954. He was 57. He was 
manager of research and development; and standing, left to right—George F. Hornaday, com chief chemist for Union Oil Company ot 
mercial development engineer (and author of a REFINER article this month, see page 173); R. E California in 1920 and later became 
Bland, manager of sales, A. Wesley Hoge, manager of engineering; and Pierre Quilleret, general 3 superintendent of manufacturing at the 
consultant and liaison French associete. Noll has been with Houdry since 1944 and Engineering 3 company's Wilmington research labora 


division director since 1952 


tory. He left Union Oil about 1935 
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and then 


we hand you 


the key... 


McKee Engineering 
Services 


ERE in the McKee organization you'll find all the experience, 
H technical knowledge and specialized skills needed to design, 
construct and equip your new plant. . . built to produce the results 
you want... and delivered on schedule. 


But McKee engineering goes beyond this point. McKee proves 
results first... makes sure your new plant can produce up to 
specifications. And then we hand you the key... the key toa 
plane designed and built to earn a profit. 


Arthur G. McKee & Company ¢ Engineers and Contractors 
Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York e Tulsa, Oklahoma e Union, N. J. ¢ Washington, D. C, 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 





Murray 
urbines 


A Murray 10-stage Type 
UV turbine rated 2000 HP 
at 3600 RPM. Steam con- 
ditions are 250 *G, 500° 
F. T.7., exhaust vacuum is 
26° Hg. 


€ Phe Murray Type UV turbine pictured above has been 
driving a high pressure lean oil pump in a Southwestern 


refinery for the past 10 years. And is still giving de- 


pendable, trouble-free service 


Murray mechanical drive turbines both single and 
multi-stage can be furnished in a wide range of ratings 
for steam pressures ranging from 0 to 600 +G., con- 
densing and non-condensing. Types in the higher pres- 


sures available for up to 250 2G back pressure. 


AY IRON WORKS COMPANY 
M UJ R R BURLINGTON, IOWA. 


Builders of Steam Power Equipment for Three Quarters of a Century 








Meet Our Authors... 


Continued from Page 240 


Sittig Hawkes 


santo 18 years, with the Central Ke 
search labs at Dayton and Texas City 

Gardening, reading and attending the 
many societies to which he belongs usu 
ally occupy that part of the day loose 
referred to as his “free time.” 


Any Reader Who Has Not 


Heard of Peter Sherwood? 
Peter W. Sherwood, “Acetone Pr 


duction and Utilization.” page 144 

If any Perroteum REFINER reader is 
not familiar with the name of Peter W 
Sherwood, it’s not through any fault of 
this magazine. This frequent contributor 
is rapidly approaching the two dozen mar} 
in the number of articles he has writte: 
for us. In addition to his writing efforts 
for us, let it be pointed out, he has turne« 
out an impressive stack of other papers 
all the while having worked the require: 
portion of the day at a regular job. 

He is presently with Ethyl Corporation 
Previously he served with Blaw-Knox 
Chemicals Plant Division and Koppers 
Company His hobbies are music and lar 
guages (French, German and Spanish) 


Sittig and Hawkes Cut 


Length But Keep Quality 
Marshall Sittig and Arthur S. Hawkes 


“Sodium A New Processing Tool,” 
page 193 

Ihe last time Marshall Sittig cor 
tributed to PerroteumM REFINER he set 
a new record for writing the longest 
single article ever to appear in_ this 
magazine, That was in September, 1952 

This +ssue he joins with Arthur 
Haw kes, a_ fellow employe at Ethy 
Corporation, to produce an article which, 
vhile not as lengthy as the 1952 work 
iS just as noteworthy 

Sitte is known to most readers 
through his articles on “Fired Heaters 

r Petroleum Refining” and a four-part 
series on “Catalytic Cracking,” whicl 
ippeared im 1949 and 1950, respectively 
\ wraduate of Purdue University, he 
developed an interest in the oil industry 
on the strength of two summer jobs 
l’rior to joming Ethyl he was associate 
with Fk. 1. du Pont de Nemours & Con 
pany, Ine 

Haw kes, research Supervisor at bthy 
first met his co-author in 1949 in Detroit 
when they lived in the same apartment 
block. It was Hawkes, who interest 
the then technical writer Sittig in work 
ing for Ethyl. At Ethyl, Hawkes supe 
vises research in sodiam chemistry. His 
previous experience includes work wit 
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ACCO Registered Slings | CEE 


Trinidad Leaseholds, Ltd., as a chemist 
in the control lab, in research and in 
technical service. He holds a B.A, degree 
from the University of British Columbia 
and a Ph.D. degree from McGill Un: 
versity, Montreal 


Holmes, Like Many, Had 


With these parts Delay Between Graduations 
: Lynn S. Holmes, Jr., “Estimating Re 

you can assembie cycle Yields,” page 226 

ACCO Registered As in the case of many another youn, 

Wire Rope Slings man, there is more than the usual time 


for 85%, of your lapse between the high school and 
se ‘ college graduation dates of Lynn S$ 
lifting requirements Holmes, Jr. He graduated from Corpus 
Christi High School in 1940, from Texas 
r tS he ‘ snginee f 
@ ove! links \ & M, I in chemical engineering, 
w 5) in 1947, a difference of seven years. Th 

a 





delaying factor, in his life as in many 
Q Upper safety shackles others: military service which ate up 


more than two years 
@lower safety shackles 3) Following his graduation, Holmes 
| joined the Technical department of Mag 


Hooks nolia Petroleum Company. Mostly his 
4) work has been with cracking, He is 


eres end now in charge of catalytic cracking and 
! 
Cable-Laid sling leas © catalytic reforming pilot equipment at 
= Magnolia’s Process Control Labora 
Stocked by your tories 


ae, Holmes made a previous appearance 
Distributor in PetroceumM REFINER in 1952, when 
he co-authored “How Charge Stock 
Properties Affect Carbon Deposition 
Catalytic Cracking.” 


Seitz Knows Way Around 


In Many Refining Fields 


Thomas H. Seitz, “Air Binding 
Process Sewers,” page 235 


This senior mechanical engineer at 
Sverdrup & Parcel, Inc., San Francisc: 
consulting engineers, has more than a 
j s j reading knowledge of many facets ot 
ont am e wit a et the refining industry. Since winning a 
* B.Sc. degree from the U.S. Naval Aca 
«as . . . | “my olis, Tho Se jas 
e In addition to the six quality features of demy, Annapolis, Thomas H. Seitz ha 
oh . : | worked in such fields as petroleum re« 
ill acco Registered Slings, acco offers you finery and pipe line construction, petr 
the convenience of distributor stocks of leum refinery maintenance, petroleun 
popular types, diameters, and lengths of ©@ The best material products bulk stations design, consult 
slings—and a variety of tested fittings Unit safety factor | ing engineering on hydro-electric plant 
| industrial and process plants, and piping 

which handle most of yoursling requirements. @ (on bodies, links, | and heat transfer applications 
Safety of men and machines in your shop safety shackles, hooks) A registered mechanical engineer ir 
is your primary concern. It’s ours, too. Dur- Proof test of complete sling Caitoraie — rag oorn "ke rs 
_ . . 2 Seitz supplements his working eflorts 
ing the years that acco Registered Slings © to twice rated | sth me a te camila B His “ 
have been available, they have been put to capacity ticle appearing in this issue was ex 
panded trom a technical report to a 


recent client 








vA -_. _ F l » | } rs ‘Vv a . "s : 

ee oe cocky son = Sete test @ Actual field service test 
wy have provec themselves ley are no of each model 

experiment. Don’t YOU gamble with safety. 


Specify acco Registered Wire Rope Slings @ Metal identification tag Cities Service Group 
on each Sling Hi F | Oil Yi ld 
Check today with your acco Registered @ Signed Registry Certificate its — i ieics 
distributor, or write to our Wilkes-Barre, Pa., with each sling John B an oe amg J. —— 
office for our $-2 Sling folder. Remember dr. 6 Fuel ¢ y) Viele” : one Reduc: 
14? _ >. . _. = — No elds, vage 215 
if it’s acco Registered, it’s SAF E At Cities Service Refining Corpora 
ACCcO Trade Mark Registered tion, Lake Charles, La, John Fontenot 
4 : is im the Chemical Engineering Desig: 
/, Wire Rope Sling Department and Development section of the Process 
AMERICAN CHAIN % CABLE Engineering department, Edward |] 
Vorman is concerned with economi 


studies, and E. Clarence Oden is chiei 


for all your lifting jobs. 




















) Wilkes Barre, Pa, Atlanta, Chicago, Denver, Houston, Los Angeles, process engineer 
New York, Odessa, Tex, Philadelphia, Pittsburgh, Portland, Ore, San Francisco A graduate of Southwest Louisiana 
Bridgeport, Conn. ¢ In Canada: Dominion Chain Co, Ltd, Niagara Falls, Ont | Institute (B.S. degree in chemical engi 
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! Another Example | 
of 
Lic tent Power 


' 
| 

A Coeper-Bessemer FM-2 motor-driven com- 
pressor in the recycling plant at Old Dutch 
Refining, Muskegon, Michigan. Since its instal- 
lation in 1952, it has compiled a typical M-Line 
record — smooth, trouble-free performance 


at Lower Cost 


How UNATTENDED COOPER-BESSEMER 


RECYCLES HYDROGEN at Old Dutch Refining 


ELIABLE, unattended performance has proved to 

be a top money-saving feature of a Cooper-Bessemer 
M-Line compressor operating in Old Dutch Refining 
Company's modern Muskegon, Michigan, plant, leased 
by Aurora Gasoline Company. 
Every day, more than seventeen million cubic feet of 
hydrogen are recycled by a 2-cylinder single stage Cooper- 
Bessemer FM-2 used in the UOP Platforming process for 
upgrading naphthas. Because of automatic controls, this 
unique compressor runs continuously without the need of 
operating personnel. 
This Cooper-Bessemer unit receives the hydrogen from 
the reactors and compresses it for recycling to the 
naphtha heaters. 
Continued precision output of the recycling compressor 
is vital to the successful completion of the entire Plat- 
forming process. That is why efficient, compact, Cooper- 
Bessemer M-Line compressors were chosen for the job. 


DIESELS @ GAS ENGINES @ GAS-DIESELS @ 


If your requirements call for either motor or engine 
driven compressors, get the complete details on Cooper- 
Bessemers. They are available in sizes from 100 to 
5000 horsepower. 


MOUNT VERNON, OHIO 


COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York City © Seattle, Wash. * Bradford, Po. © Chicago, Ill. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, lo. © San Francisco, Los 

Angeles, Calif. © St. Louis, Mo. © Gloucester, Mass. © New 

Orieans, lo. © Tulsa, Okla. © Cooper-Bessemer of Canada lLid., 
Edmonton, Alberta—Hoalifax, Nova Scotia. 





ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 


IT WORKS WONDERS IN MATERIALS HANDLING- 
300 to 400% increase in efficiency 
75% decrease in handling costs 


One Truck-Mounted 
Dempster-Dumpster Handles Scores 
of Containers... All Designs... All Sizes 


With the Dempster-Dumpster System, one truck- 
mounted Dempster-Dumpster accomplishes more 
than several conventional dump trucks. You 
eliminate trucks standing idle. You eliminate 
re-handling of materials. You eliminate loading 
crews. You increase efficiency, sanitation and 
good plantkeeping with this Dempster-Dumpster 
System—the lowest cost method of bulk materials 
handling ever devised. 


It’s like having one truck with scores of bodies. 
One truck-mounted Dempster-Dumpster serves 
scores of detachable containers. ‘These containers 
range from 2 to 21 cu, yds. capacity for use with 
recommended type Dempster-Dumpsters. Each 
container is designed to suit the materials to be 


Representatives in principal 
cities throughout the United 
States, Canada and foreign al 
countries. There's one near 


by to serve you promptly. 


DEMPSTER BROTHERS, 5124 Dempster Bldg., Knoxville 17, 


For more dota on advertised products, use Readers’ Service Cards, last page 


Pick Up 


AMISH 
Dior 


SYST En 


handled—be they solids, liquids, dust, bulky, 
light or heavy. You simply place these containers 
at convenient materials accumulation points out- 
side or inside buildings. As each is loaded, it is 
picked up, hauled and dumped (or load set down 
intact). Entire operation is handled by hydraulic 
controls in cab by only one man, the driver. 

The list of manufacturers using the Dempster- 
Dumpster equipment reads like the “Who's Who 
Among the Nation’s Leading Manufacturers”. 
We mention this simply to point out that dozens 
of the nation’s oldest and most successful firms 
use the Dempster-Dumpster System because of 
its efficiency and tremendous savings. Write to 
us now for complete information. Manufac- 
tured exclusively by Dempster Brothers, Inc. 


— 
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Meet Our Authors... 


1eering), Fontenot joined Cities Service 
after being graduated in 1948. His as- 
signments have been in the Laboratory 
Plant Problem section and in the Proc- 
ess Engineering department. At present 
he is also completing work on an M. S 
legree in chemical engineering at Lou 
isiana State University 

Vorman entered L.S.I. in 1942 but, 
owing to a two-year hitch in the U. S 
Naval Air Force, did not get his B.S 
in chemical engineering until 1948. Like 
Fontenot, he joined Cities Service after 
graduation. His experience consists of 
pilot plant work, engineering design, 
correlation work, and his present as 
signment 

Oden has been with Cities Service 
since 1944. His previous experience was 
in pigments, paints and rubber; teach 
ing, and the production of magnesium 
from dolomite. He has a B.S. degree in 
chemical engineering from the Univer 
sity of Alabama and an M.S. degree in 
chemical engineering from Polytechnic 
Institute of Brooklyn. In the March, 
1954, issue of this magazine he co 
authored “17 Feeds for Cat Crackers.” 


Bottomley Qualified As 


Petroleum Consultant 


Harold Bottomley, “Locating the New 
Petrochemical Plant,” page 188 

Harold Bottomley, an author familiar to 
most PerroLeumM REFINER readers, is a 
petroleum process consultant in Tulsa. His 
background includes work with Shell Oil 
Company as a chemist and draftsman, with 
Kanotex Refining Company as chief re 
search chemist and chemical engineer, with 
Cosden Petroleum Corporation as a 
chemical engineer, chief chemist and chief 
engineer, with Cities Service Refining Cor 
poration, with Republic Oil and Refining 
Company as chief engineer, and with Re 
hining Engi icering Company 

One fact can certainly be extracted from 
this list: Bottomley is qualified to be a 
consultant 

A graduate of Oklahoma A. & M. Col- 
lege, with a B.S. degree in mechanical 
engineering, Bottomley has also compiled 
another shorter list—of his hobbies, ama 
teur radio and fishing 


Fratcher Likes Sports as 


Spectator or Participant 


G. E. Fratcher, “New Alloys for 
Multi Layer Ve ssels,” page 137, 
PerroteumM REFINER, November, 
1954 
As chief engineer in the Process Equip 
ment division of A. O. Smith Corporation, 
Milwaukee, Wis., G. E. Fratcher is respon 
sible for the Product Design, Production 
Engineering, Planning, Estimating, and 
Methods departments. He has been with 
\. O. Smith for the past 18 years, serving 
in such capacities as design engineer, prod 
uct engineer, manager of research engi 
neering on process equipment and tubular 
products. He's held his present position 
since 1952 

\ graduate of Marquette University, he 
enjoys sports—football and basketball fron 
4 spectator standpoint, swimming and fish 
ing from a participant standpoint. With 
the addition of the Braves to the Milwau 
kee baseball scene, he, of course, has added 
to his spectator sport 


TRANS-PENN OIL COMPANY reports 


LATTICE BRAID* Toflon 
PUMP PACKING is not affected 


by waxes, or steam used in cleaning 


*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


On pumps handling blending waxes at 170° to 200°F., Trans-Penn Oil 
Company of Titusville, Pa., has found that Larrice Braiw Teflon 
packing lasts 8 to 10 times longer than other packings. The reason, 
according to A. W. Carlson, Superintendent at Trans-Penn, is that 
Garlock’s Larrice Braw Teflon Packing is unaffected by either the hot 
blending waxes or the steam used in cleaning the pumps. 

Put Garlock Lattice Bram Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack- 
ing is worn far beyond the limits of wear of ordinary braided packings 

Larvice Braw is made from flax, cotton, asbestos, wire-inserted 
asbestos, Teflon, and asbestos with Teflon impregnation—for various 
types of services. 

Get all the facts about Larrice Braw Packings. Contact 
your Garlock representative or write for new folder AD-131. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham ¢ Boston « Buffalo ¢ Chicago ¢ Cincinnati ¢ Cleveland 
Denver ¢ Detroit ¢ Houston ¢ Los Angeles « New Orleans « New York City « Palmyra (N. Y.) ¢ Philadelphia 
Pittsburgh ¢ Portland (Oregon) ¢ Salt Lake City ¢ San Francisco ¢ St. Louis ¢ Seattle ¢ Spokane ¢ Tulsa, 


In Canede: The Garlock Packing Company of Canada Ltd., Toronto, Ont. r 
* The Du Pont Company's Trademark {2 
ote 


LATTICE BRAID 


(JARLOCK PACKING 


December, 1954 PeTroceuu REFINER For more data on advertised products, use Readers’ Service Cards, last page 
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is easy to make with a Castable Refractory 
Just add water to a packaged castable, mix, and Refractory concrete made with castables is the 
you're ready to place refractory concrete. Cast adaptable refractory—can be easily placed in any 
able refractories supply you with the right com size or shape . . . resists severe thermal shock and 
bination of selected aggregates and Lumnite spalling. It can be poured, troweled or “shot” on 
calcium-aluminate cement carefully proportioned by cement gun, and it’s ready for service in 24 
to meet the heat resistance and insulation require hours or less 
ments of many jobs For additional information, write Lumnite 

Chances are this convenient way to make Division, Universal Atlas Cement Company, 
Refractory Concrete can speed work and cut costs (United States Steel Corporation Subsidiary), 
on your next refractory job. Why not keep a few 100 Park Avenue, New York 17, N. Y. or contact 


bags on hand— you'll have “two strikes” on your any of the offices shown below. 


next emergency repair! Castables are made and OFFICES: Albany * Birmingham * Boston Chicago * Dayton 
7 Kansas City * Minneapolis * New York « Philadelphia * Pittsburgh 


distributed by manufacturers of refractories. St. Louis * Waco 








**LUMNITE" is the registered trade-mark of the calctum-aluminate cement manufactured by Universal Atlas Cement Company 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 








UNITED STATES STEEL HOUR—Televised alternate weeks— See your newspaper for time and station 
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SATISFACTORY 
SERVICE.... 


What 
POLICYHOLDERS 


sy —,.. from all DEPARTMENTS 


This is one of many testimonial 
letters received from policy- 
holders of the Texas Employers “We wish to thank you for the dividend check 


A iation. Th . . . 
Sates Spates geet received from you in the amount of $2,965.43, which 
letters tell what policyholders 
think of the Service and Savings represented 35.8% of premiums paid by us. 
received from the Association. 

Ask the Texas Employers “We wish to state also that we have received 


representative nearest you to . ‘ 
very satisfactory service from all departments of your 





show you more of these letters, 
as proof of what Texas’ largest company with which we have been in contact. All 
writer of Workmen's Compen- 





sation Insurance con do for you. claims have been promptly and fairly handled, and 
our requests to your staff for coverage certificates, etc., 


have been taken care of quickly and efficiently. 


“We ourselves, as well as our business associates, 


are well pleased with the service you have given us.” 


Largest Writer of WORKMEN'S COMPENSATION INSURANCE é ‘Zeca 





TEXAS EMPLOYERS 
Service OMces: ABILENE & AMARILO © AUSTIN» BEAUMONT « cComus cHest « cass « so MMA ANAL] 


FORT WORTH @ FREEPORT @ GALVESTON @ HARLINGEN e@ HOUSTON e« LUBBOCK e@ MIDLAND 
ODESSA @ PORT ARTHUR @ SAN ANGELO e SAN ANTONIO e@ SHERMAN e TYLER « WACO e WICHITA FALLS HOME OFFICE J DALLAS, TEXAS 


HOMER R. MITCHELL, Chaitman of the Board A. F. ALLEN, Presddend 


KEEINER For more data on advertised products, use Readers’ Service Cards, last pag 





Who's Building 





Firm Organized to Build 
Refinery in South Dakota 


A new company has been formed at 
Rapid City, S. D., for the purpose of build 
ing South Dakota's first crude oil refinery 
and developing crude oil production in the 
area 

Great Plains Refinery & Development 
Company, its corporate charter only re 
cently granted, plans to build a $3 million 
Rapid City. The unit would 
ave a capacity of 3000 barrels a day and 
126,000 gallons 
of high octane gasoline daily. The company 


hopes truction of the facility 


refinery in 


would be able to produce 
to begin con 
ext spring 

The new compar witl 
ibout $75,000 in casl 


plat te 


mcorporated 
and certain oil leases, 
register with the Securities and 
ve Com how f $l 
non. It expects to offer $3 million 
stock publicly. John Goodrich ts 

of the new company Arthur 


I on > i 


pre siclet ! 


Esso Petroleum Plans 
First British Hydroformer 


I Petroleum 
planning construction of a 
unit —first of its kind in a British refinery 

at its $100 millon refinery at Fawley 


bengland, 


Company 1s reported 


hydroforming 


near Southamptor opened three 
years ago 

Disclosure o the pla can ir 
Standard Oil Compa (New Jersey) 
which Esso Petroleum is the Great Brita 
affiliate 

The planned hydroforming unit is to be 
included in an additional $28 million to be 
spent on enlarging the plant. The unit will 
10,000 and 


components tor 


have a between 
15,000 
high-quality gasoline. It will also provict 


flexibility in the 


capacity ot 
barrels a day of 
refinery’ 


more s Operator 


AUSTRALIA’S BIGGEST 


Continued from Page 121 


nell; and Australian Shell at Creelons 
Angel 
it Kwinana, a few 


Western 


refinery 


rated imstallation 

miles south of Fre 
Australia. ( pacity ! 
will be about 22,000,000 


lranian’s intes 


mantle 
thi re 
cruce ‘ 
WOOO tor the 


harrels oft year, compared wit! 
three 


and the existing 


about ther new 
mstallations 
bined 

Vhe Kwinana rehnery ‘ 
by The M. W. Kellowe ¢ 
construction is bei 


Kelloug 


onsists t two 


uper 
Internationa ( rpor 
atmosphern 
vacntim unit i catalvt 
ing plant, platformer and | 
Products will be hig! cane 


wrade gasoline ket 


units i 


oils 
The refinery’s impact on the Kwinana 


irea has been tremendous. In addit 
to the estimated $115 million beings 

m construction, it is estimated that 

ther $34 million has been 

urea for housing, roads, 
do ks 
hundreds of 


needed for the 


spent mm the 
electricity 


dredging, water, railways and the 


ther ui ds and services 


project 


Write-Off Approvals Reach $1.8 Billion 


Rapid tax amortization has been ap 
proved for 1,799,000 barrels a day ot 
ou refining capacity by the Office ot 
Mobilization as of September 
lotal cost represented by the 
projects approved during the four 
the fast tax program has been wu 

as $1,853,248,000 

DPhese 


finery 


Defense 
4) 1954 
years 
etlect 
however, include 25 re 
with a proposed total 
125,000 barrels a day whicl 
were approved but have subsequently 
cancelled, The cancelled projects 
st of $113,240,000 
from the 
reining 
write 


totals, 
proj cts 
capacity ot 


been 
represent a total c 

According to a 
Oil and Gas division, 
granted 
including the 


summary 
4176 basic 
projects were fast tax 


offs, 


( apacities ot pr 


26 cancelled projects 


jects approved for 


amortization according t 
four-year period 
parentheses, are 


accelerate:| 
products during the 
with cancellations in 
as follows 


@ Natural gasoline—299,000 barrels « 
day (11,000 barrels a day). 

@® Alkylate—108,000 barrels a day 
(17,000 barrels a day) 
Aromatics—55,000 barrels a 
(10,000 barrels a day) 
Sulfur—489,000 long tons 
(72,000 long tons annually) 
letraethy!l lead—223 million pounds 
annually (12 million pounds annu 
ally) 

@ Lubricating oil—9000 barrels a day 
(5000 barrels a day) 

@ Cracking 


annually 


catalysts tons 


14,000 





Skelly Platformer Sets Record 





Thee Lor 


Skelly Ol 


Plat 
Company s 


rimming 
g ONE VIE 
refinery has set a world re 
than 1] mulh 
Plattormate 

| date 


lexas 
rd by producing more 
barrels t US 


in ormimal run ot cataly | 


octane 

the catalyst has been us 

period exceeding twe \ 
Since the I850-barrel 


ptember 


atalyst lite 
tf react 
catalyst The 
ns of any dro 
roduct and t 
original catalvs 


dtor manvn 





Cost of the catalyst is now less thar 


> cents per barrel charged 


The unit has been running almost 


continuously since the startup. It was 
shut down this year for a routine u 


spection the only ne conducted so 


tar—and the plant was tound to be 
nidittor \t 
course of the run, the refinery blended 
in LO to 15 percent thermally cracked 


with the charge stock 


in good ce times in the 


gasoline 
octane 
kven une ditor 
officals rey rted, the Plat 
former successtully made 95 
Plattormate anal the 
all vield of Iu 
j 


higt 


this t 


produce more barre of 
yvasoline 
company 
octane 
refinery's over 
qualit gasoline was 


mcreascs 
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gost IT A CAly 38.6% of all Hydrocranes 


Sold are Repeat Orders 


Only Hydrocrane gives you all these: 
*® “Reach-ability” with hydraulically telescoping 
boom. 
*% Maneuverability with extremely short tail swing, 
low over-all height. 


Yes, 38.6 per cent of all Hydrocranes sold are addi- 
tional machines bought by satisfied users. In fact, 
many owners are now fleet operators — buying a 3rd, 
ith, Sth and even a 6th Hydrocrane! Here’s real proof 
that this all-hydraulic truck crane produces big, gives Extra stability with four outriggers hydraulically 
owners real cost savings on a wide variety of jobs. powered and controlled. 
Mobility with speeds up to 50 mph. 
“Control-ability” with full hydraulic power, 
(su CYRUS | finger-tip control. 
> : — , 
oa Convertibility — quickly changed to dragshovel 


ERIE 
CUEGR HYDrocrANE " front end in the field. 


* > 
% $s 
a ac 
* 


Plus more for ’54. 

* Self-power — Hydrocrane has its own indepen- 
dent power unit. (optional) 

*& Remote control — start it, drive it, turn it, stop 
it right from the crane cab. (optional) 
Selector unit — foot control channels extra hy- 
draulic fluid to hoist valve bank circuit — gives 
you 509% faster line speed. (optional) 
Increased line speeds —even without selector 
valve unit, all line speeds are now 109% faster. 
New pressure relief valve — provides even better 
control of hydraulic pressure. 

* Increased crane rating — maximum capacity now 
4-ton with 2-part hoist. 


Your Bucyrus-Erie Hydrocrane distributor will be glad 
to arrange a demonstration. See him soon! 


Moving heat exchangers 


REFI NER y- Handling condensers 


Setting valves and pipe 
PROVED Stodkpiling material ‘ 
ON ALL THESE JOBS Erecting tank foundations 
Trenching 


BUCYRUS-ERIE CO., South Milwaukee, Wis. 

Gentlemen: 

Please send literature on [] self-powered and standard Hydrocrane; 
(] self- powered and standard Hydrohoe; [] remote control Hydrocrane- 
Hydrohoe; [_] wrist-action dipper. 


[] § am interested in a demonstration. 


Name -_ 





Company___ 


Address___ 


BUCYRUS-ERIE CO. ‘ons 


For more data on advertised products, use Readers’ Service Cards, last page 





| adclitive 


MO monthly (2 million pounds mont 
Lhese rehning and related pt 
including company, location, facilit 


ont fry your oil! “ 


amount certified ind percentage 
hed, were approved tor fast tax amort 
ition by COUM during last mont 
It ternat nal Petr le im and I 
ical bkxchanee Tne lake Charles 
efining tacilities, including dehydr 
ition and twsomerizat 
ulturte acid treating « 
000: $6,700,000 for spe 

$2,750,000 1 

and $125.000 tor 


: llips l’etr eul Mi] \ Leo [ 
eX 16,4 barre ay catalyt re- 
or waste i. i ee See n 


space in tanks tian sri pera td $00 


renin 
$530,000 for auxtliar t 
! Carbide & Carb 
Niayara Falls N ! 


7 7M 


development, $1,957 ———__ 
wm CAL-FPIN Siem 
tics division—Springfield, Mass 
search and development, $1,117,000 at 
TAN K HEATER S aeseont 
Humble ©) & Ret ! Compat 
Baytown, Texas, tacilities to reduce 
acteoyr temperat | 
$236,500 at LOO pe 


secause of their horizontal design Great 


Southern Chemis 


vdditional 


CAL-FIN tank heaters remain completely sce a8 cece 
Husky Purchases Another 
; ' - Sees Refinery; Plans Expansion 
of the tank is down as low as 36 inches. This SP ATP hae PO ee ae 


submerged even when the fluid level 


results in greatly improved efficiency 
because the residue film that tends to bake 
on heating surfaces which are alternately 


submerged and exposed, is eliminated. 


' drayer-hanson 


LOS ANGELES 1, CALIFORNIA 


CAL-FIN 

TANK HEATERS 

are available 

in 20 standard sizes 

up to 1,325 sq. ft. one . , 

theta Cities Service Expansion 
pecial sizes gsc 

up to 6,000 sq. ft Victim of Understatement 


) 
The $ 
Voter 
5\f 


ervice 
es, La. ret 


ore dota on advertised products, use Readers’ Service Cards, last page 





TAYLOR-WHARTON = 
38 TUBE GAS | a 





TAYLOR-WHARTON GAS TRANSPORTS mean 
safety, economy and convenience. Available in 30 
and 38 tube, single or double axle construction, 
these units are now successfully carrying: Oxygen, 
Nitrogen, Helium, Boron Trifluoride, and Hydrogen. 
Your solution to problems of high pressure gos 
storage or bulk transportation. 


ne Siie, WRITE FOR NEW DESCRIPTIVE BULLETIN TODAY. © 


? 
1W TAYLOR-WHARTON IRON & STEEL CO. 


“M yq70> CINCINNATI 12, OHIO 
Also Manutacturers of: Manganese Steel Castings, Alloy and Corbon Stee! Costings, Special Trockwork, Gos Cylinders 
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Who's Building... 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps by 20,000 barrel aay and 3 ttn 0,0 


barrel i reporter t 
roLeumM REFINER 

I} project ilready ver ™ 

mplete, will increase the refinery’s ca 
pacity by approximately 10 percent. Ir 
led in the construction project are \ 
uum and hydroformer feed preparatior 
mits and a 17,250-barrel-a-day fluid hydr 


rcle S 


former 


ee a Northwestern Refining in 
316 R2RSM "4691 Project to Quell Protests 


Type R2R Process Pump 

A $420,000 construct project ha 
been launched at th st Paul Park 
Minn., plant of Northwestern Refining 
Company to boost the plant’s by-product 
utput and to comply with complaimts 
ot nearby residents 

Lhe project calls tor the cor 

i gas concentration unit, a 

1 a cooling water towe1 
(l) trap gases now escaping 


No. 01580 B , 


nto propane and butane and 


uirning exhaust stack and tt 


eluminate wv drastically cut light 
= ind odor conditions whiel som 

> 
ype R2R Process Pump dents have protested 
} on od S { 
DISASSEMBLY: The Type RIR process OPERATING RANGE: Type R2R. Heavy The refinery now produces 10,000 g; 
pumps can be disassembled without dis duty, process pumps are availiable in lons a day of a mixture of propane at 
connecting the suction and discharge pip eighteen different sizes, enabling our engi butane The new gas concentration unt 
ing. By firet removing the spacer from the neers to furnish units specially designed will condense gases now being burned 
spacer type coupling, and unbolting the and constructed for the particular work ~ ' 
casing from the cradle the entire cradle to be performed in the exhaust stack, convertin them 
and complete rotating element can be re Capacities: 60 to 2000 Gallons per minute. into pure propane and butane. The unit 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 990 RPM to will produce about 7500 gallons daily 


discharge piping 4000 RPM pec | oe > red 
addition, an exhaust flame, whicl 


BUILDERS OF OUTSTANDING PUMPS 13 caused some complaints, will tk 

SINCE 1869 snuffed out. A new boiler will provide 

CENTRIFUGAL and RECIPROCATING PUMPS more efficient combustion than present 

boilers. The exhaust will be discharged 

through a 150-foot stack rather thar 

through existing stacks, which range 
trom 40 to 60 feet 

3510 Work on the project has started and 

Horizontal, Single Style, Double Is expected to be completed about April 

Acting, Piston Type, Close Clear 1955. Last year the company spent 


enom ance Pump. Designed to handle 
volatile lquide o add a catalytic cracking unit 


Close Coupled Centrifugal Pump 
Ohio Standard Starts Up 


New Combination Facility 


3833 \ UOP Platforming unit combined wit! 


1 Hydrobon unit went on stream recently 
} | 


‘ 


$4.5 million to improve the refinery and 


4043 AA Horizontal, Duplex, Double Acting, 
Pedestal Mounted Centrifugal Side Pot, — Type, Oll Bath t the Lima 
Pump ower Pump ird Oi} Company (Ohio) 
The combined installation is the first 
produce both high quality burning oil and 
high octane gasoline. Hydrogen from the 
Platforming unit is utilized in the Hydro 
hon unit, and the treated naphtha from the 
3556 Hydrobon unit is used as feed to the Plat 
tormer 
The charge stock to the Hydrobon unit 
‘ sists of straight run and coker naphthas 
derived from a mixture of Illinois, Missis 
sippi and Arkansas crudes, boiling in the 


ESTAR ISNED (869 range of 200 to 450 F. The effluent is 
rerun to remove a 400 to 450 F. burning 


DEAN BROTHERS PUMPS /NC. il fraction, and the ego | n a 


having a 400 F. end point is 
INDIANAPOLIS /WO. the Platformer 
327 W Tenn Sr Of the 13,000-barrel-a-day product of 
the Hydrobon unit, 12,000 barrels a day 1s 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS a for etatformes feed stock and the 
malance CONSIStS 0 urning o1 
Representatives in Principal Cities Startup of the new units marked the 
completion of one phase of a longrange ex 


pansion and modernization program. The 


Ohi, retinery of The Stan 


Durabie Duplex Packed Piston Pat- 


Double Pedestal Bearing Centrif 
tern Steam Pump, Side Pot Type 
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When a man makes his choice 
between two equally fine guns, 
he knows that, in the field or at 


the traps, there still will be 


--» ENOUGH DIFFERENCE 


TO MAKE ALL THE DIFFERENCE 
> 


The same thing is true of many equipment purchases he makes for his 
business . .. heat exchanger tube being no exception. Many Scovill customers, 
for example, will tell you that Scovill’s ultra-modern Continuous Casting process 
makes all the difference in the performance of our Phosphorized Admiralty Heat 
Exchanger Tube. The material is sounder ... more uniform in chemical com- 


position. Phosphorus content is uniform, optimum, most effective. 


Scovill’s outstanding Technical Application Services frequently give 


recommendations that make a// the difference in the way a tough installation pays 


out. The potential savings are well worth looking into. Ask us to prove it. 


Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Connecticut. 


é 
SCOVILL 


HEAT EXCHANGER TUBE 


Phone Waterbury 4-1171. 


Phosphorized Admiralty *& Admiralty * Arsenical Admiralty * Muntz Metal * Noval Brass *& Red Brass, 85°; * Deoxidized Copper 


Arsenical Copper 


r 


105 
i 


* 


; 


Copper Nickel, 10. & 20°, * Cupro Nickel, 30 *% Aluminum Bross & Aluminum Bronze, 5°) & OBuplex Tvde 


PeTRoOLEt KILL INE| For more dota on advertised products, use Readers’ Service Cards last pag 
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Look at all the features of Worthington’s 
new high-speed ammonia compressor 


High operating efficiency 
and lighter weight 

make this modern unit 
the talk of the industry 


These lightweight, compact Worthington 
ammonia compressors have the same high 
operating efficiency and versatility as their 
lower speed counterparts. 

Ranging in capacities from 18 to 150 tons, 
the new units can be used as high-stage or 
booster machines. 

Get in touch with your nearest Worthington 
district office for more facts about these 
rugged compressors. Or write to Worthington 
Corporation, Air Conditioning and Refriger- 
ation Division, Section A.3.56, Holyoke, Mass. 


Ha 


IMPROVED INTERNAL MANIFOLDING—cool suction gas completely surrounds the cylinder 
walls, providing longer valve life and increased overali efficiency. All passageways 
between suction discharge and shutoff valves are cast integrally within the crankcase, 


eliminating outboard fittings. Cross section shows water jacketing on one of the cylinders 


ELECTRIC UNLOADING—a new achievement in 
variable capacity control. You can start com- 
pressor with a normal torque motor; power 
consumption is automatically balanced against 
load. Separate unloader allow easy 
maintenance no ol or gas pressure lines 
to worry about 


units 


SEE the Worthington Corpo 
ration Exhibit in New York 
City. A informative 
display of product develop 
for 
end the home 
and 416 Street 


lively 


ments industry, business 


Pork Avenue 


NEW SUCTION MANIFOLD, with cover plate over 
suction strainer inlet, allows easy removal of 
the suction gas strainer for cleaning, without 
disturbing any of the pipes, valves or other 
parts. The strainer is unique in that it fits en- 
tirely within the crankcase manifold, requiring 


no additiona! space 


— 
ee 


SS wartietets a k ee caaeni —S=_ 
Fp ZW 


(xf D5 


NEW FORCE-FEED LUBRICATION SYSTEM — full 
pressure, positive lubrication, regardless of 
rotation. A new rotary oil pump, driven di- 
rectly by the crankshaft, eliminates compli- 
cated and noisy gear trains. Oil is filtered 
through a strainer in the crankcase for pro- 
tection of pump and other moving parts 


A.3.56 


WORTHINGTON 


a 
ie 


CLIMATE ENGINEERS TO INDUSTRY. BUSINESS AND THE 


For more data on advertised products 


use Readers’ Service Cards, last page 


PETROLEUM 


REEINI 





When time-out takes heavy toll 


Platformer and Hydrobon units were de 
signed, engineered and licensed by Univer 


sal Oil Products Company. The units were T RY 
built by Procon Incorporated P eq 
Antwerp Unit Ready . eee 

i ; 





The famous Lagonda 1100 Series re- 
finery cleaner, with the Type UO head. 
This combination is tough on coke. 


Do you feel that your clean-outs 
should go faster? Put it to the test 
AUTOMATIC SIGHT FEED LUBRICA- — have your nearest Lagonda tube 
TOR controlled entirely by pressure r ae simone chock cea tied of 
Simple and positive cleaning engineer check the kind o 
coke your stills develop, recommend 


the cutter head best qualified to 


" handle it, and put that cutter head 

to work backed up by a powerful 

Lagonda 1100 Series refinery motor. 

= T here’s a combination that will give 

‘ i you a close idea of the minimum 
time your clean-outs should require. 


It’s a procedure that during the past 
FOR CONDENSER AND HEAT EX. 


CHANGER TUBES. Direct-drive air- quarter-century has given a good 
Phe current expansion and modern driven cleaner using shaft and drill many refinery executives new ideas 


ation of the Antwerp, Belgium, re heads, the motor supported outside 
finery of Albatros S.A. Belge pour k aan .cowt : : 
y att ‘ pour ip tate te quachant olen: Cates about the time-saving possible in 


Raffinage de Petrole has passed another 


marker in its progress with the placing has trigger control. Also available clean-outs, and gotten literally 
n stream of a 3600-barrel-a-day Hou with electric motor thousands of stills back on stream 


Irilow catalytic cracking unit 


he new unit will charge total gas many profitable hours sooner than 
ul from Persian Gulf crude and recycle a 
It circulates bead catalyst at the rate ’ before. Try Lagonda—there’s noth- 
f 110 tons per hour and has a coke ‘ : H H 
i ee a ) | ing to lose and everything to gain. 
hour. The average cracking tempera Phone your nearby Lagonda man 
ture is 880 F write Elliott C L d 
Fig Gi adbiin cantik sintind: | or } rite iott Company, Lagonda 
y the Albatros Houdriformer will b ' Division, Springfield, Ohio. 
nark ted dome tically to meet the d 
nand tor high quality motor 11 


] ired by the large number ELLE oTT C 

History. [he original Antwerp refiner 

egan operations in 1935, consisting of 

is crude unit and utilities. Badly dam CATALYST CLEANER. Removes spent oO 
awed during World War II, it remained catalyst from tubes, without per- 

nactive throughout the conflict, to be mitting its escape 


econstructed in 1948 Last year 
‘nt 


ctor Vas be, ! t a new 


in-built cars in Belgium 
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for the GSTS fabrication of 


Stainless and alloy steel products 


The new plant shown above, now finished and in 
Operation, permits us to fabricate stainless and alloy 
steels in a shop completely segregated from our 
carbon steel operations. 


Purity is Paramount—From an experience of many 
years in making both carbon oad alloy equipment 
for industry, it has been demonstrated that the ideal 
set-up is—segregation. For top quality it 1s better 
that high grade alloy steels be not exposed to con- 
tamination by tools and equipment used to make 
ordinary carbon steel products. 


Sun Ship’s new Alloy Products Shop, therefore, 
marks a distinct step forward in a great and grow 
ing field. Chemical plants, oil refineries, atomic 
energy plants, and many other types of industry 
are finding more and more uses for equipment 
boasting he special strengths and virtues contrib 
uted only by alloy steels. 


Every Size and Type—In this new shop we are 


working with all of the 300 or 400 series of alloys, 
clad steels and aluminum; and are fabricating such 
products as pressure vessels, tanks, towers, troughs, 
autoclaves, reactors, hoppers, kettles, platework 
and machinery. All sizes and types are handled; 
and pieces too long for delivery by rail can be 
shipped direct by water from our own docks on 
the Delewave. 


Every Facility—The new shop is an integral part of 
Sun Ship's huge plant at Chester, Pa.—an impressive 
blend of steel fabricating shops, forge shops, boiler 
and tank shops, machine shops and every other 
facility needed for building the many types of made- 
to-order equipment required for modern industry. 


For more specific tnformation about our new Alloy 
Products Shop, for estimate, advice or a repre- 
sentative’s personal call, just get in touch with our 
Sales Engineering Department. Your inquiry will 
receive prompt and expert attention. 


he 
ULE 


SHIPBUILDING & DRY DOCK COMPANY 





ON THE DeLAware (SINCE 1916) 


CHESTER, PA. 
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Houdriflow 
and stabiliza 
polymerization 
in Houdriflow 
new tac ilities 
and catalyti 


y is currently designed to 
10,000 barrels a day of Persian 
le, although ultimate expansio1 


000 barrels a day is planned 


Contractors. Houdry Process Corpora 
ton indled e engineering and pro 
rement, assisted by Head Wrightson 
sses d., of London. Houdry 

) nstruction super 

f the Houdri 

Ltd., Manches 


as consultant 


Arizona Refinery Plans 
Becomes More Definite 


ma Refining Company and Navajo 
have become more definite im 

| plan to build refineries 

riz and Albuquerque, 

UM REFINER (Jet ber, 


ne plat Navajo Refineries will 
10.,000-barrel-a-day refinery at 
jue and Arizona Refining will 
0O00-barrel-a-day refinery at 

} plants are part ot a 

t hich includes the 

nes from Wyom 

lexas by newly 

\r-Mex Pipeline 


ird Pipeline Com 


nd refiner plan for Arizona 
propose | by Jac k Bishop, an 

cer who has operated in Kan 
isiana and on the West Coast 
an calls for the construction of a 
1 refinery at Phoenix to process 
barrels a day ot crude oil shipped 
rail from Wyoming. He proposed 
acre site to be engineered by either 
Ek ngineeri or J. F. Pritchard 
ny, both of which have submitted 


Champlin Awards Contract 
For New Enid Platformer 


Southwestern Engineering Company, Los 
Calif., has been awarded a con 
Champlin Refining Company tor 

thor 9000-barrel-per-day Um 
il Products Platformer at Champ 
nid, Okla., refinery. Champlin is a 
wned subsidiary of Chicago Cor 
f the Platformer is one 
of steps designed to expand 

the Enid refine ry 
of the Enid Platformer 1s 
April of next year. Cost will 

tely $700,000 


Inland Chemicals Starts 
Building New Acid Plant 
Fe ee ee 
cid plant for Ih 


ted it | r? 
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TO MORE DEPENDABLE 


ANNUNCIATOR 
PERFORMANCE 





















WITH NEW 
“INSTRUMENT-TYPE” 
CONSTRUCTION 


LOOK inside the new Universal PANALARM ‘'50"’. You will 
realize that here, at-last, is an annunciator system built for 
long term dépendability and service: Built to match the re- 
sponsibility an annunciator must assume in your plant 
The PANALARM ‘'50"' Cabinet has a substantial hinged 
door... with sub-door to allow easy access té signal lamps 
It has a new,’ rugged chassis design . . . pre-wired to handle 
any standard audio-visual signal requirement . . . and so flexi- 
ble that signal sequences can be changed by simple terminal 
connections. No re-wiring is needed 
All moving parts and contacts of the PANALARM ‘'50"' are 
within hermetically sealed, plug-in units. They are corrosion-proof 
and suitable tor Class |, Div. 2 locations. All connections are made 
to a single terminal block . . . with ample space for wiring. 


SEND FOR COMPLETE 40-PAGE MANUAL 


Ask for Catalog 100-1 


PANALARM PRODUCTS, INC. 
7415 WN. Hamlin Ave., Skokie, III. 











WHY SHOULD | USE T-E'S 
SELF-BALANCING INDICATOR? 














TO READ A 
LOT OF 
TEMPERATURES 
QUICKLY AND 
ACCURATELY. 

















LARGE CAPACITY 

Several hundred thermocouples or resistance bulbs can be con- 
nected to T-E’s indicator through toggle switches, rotary switches, 
or connector panels. Switches are housed in a separate case iden- 
tical to the indicator case. Capacity is 50 to 160 points. For less 
than 50 points a smaller case can be used, for over 160 points, 2 


or more cases can be supplied 


EASY-TO-READ 
Large, 34” scale has from 400 to 600 widely spaced graduations 
for accurate and easy reading. Hairline is close to dial, minimizes 


errors from parallax. 


SPEEDY 
Full scale travel only 4 seconds. Bal- 


ances rapidly at temperature value. 


23 SCALE RANGES 
From —320° to | 200 F all the way 
up to 0° to 3000’ F. 


ACCURATE 


4 of 1% of scale range. 


SENSITIVE 


1/20 of 1% of scale range. 


DURABLE 


Simple design keeps maintenance low and instrument life long. 


- 


Only 2 moving parts, the motor and the shaft carrying dial, slide- 


> 


wire, and drive gear. Slidewire is enclosed to protect it from dust 


or electrical interference. 


Pe 


Interested? Write for bulletin 61— X. 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo Electric @,iuc 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


now under way and field construction is 
expected to commence within the month 

This plant will be erected on property 
adjacent to the nickel ore processing plant 
of Sherritt-Gordon Mines Limited and will 
use as feed stock pure sulfur produced by 
Shell Company Canada Limited at its 
Jumping Pound, Alberta natural gas treat 
ing plant 


Quaker State Starts Up 
Two New UOP Platformers 


The second and third UOP Platforming 
units of a three-unit building program 
have been started up by Quaker State Oil 
& Refining Corporatior 

rhe largest of the three units in the 
program, with a 1500-barrel-a-day capac 
was started up July 7 at Quaker 
State’s Farmers Valley, Pa., refinery 

The two new Platformers, identical ir 
design and each with a capacity of 850 
barrels a day, went on stream within 24 
hours of each other at the company’s re 
fineries at St. Marys, W. Va., and Emlen 
tol Pa 

All three Platformers are processing 2 
full boiling range Pennsylvania straight 
run gasoline which is low in naphthene 

ntent 

Universal Oil Products Company de 
signed, engineered and licensed each of 
the Plattorming units. Procon Incorp. 

ited built all of the plants 


U. S. Steel Will Build 
Big Utah Ammonia Plant 


A $20 million anhydrous ammonia plant 
will be built by United States Steel Cor 
poration at its Geneva, Utah, plant 

Blaw-Knox Company, Pittsburgh, whicl 
is handling the engineering and construc 
tion of the plant, has announced that it is 
nearing completion on the engineering de 
sign of the 200-ton-a-day ammonia plant 
(Construction is scheduled to begin early in 

Ihe plant is to be ready for opera 
1 in 1956 and will be the largest of its 
nthe | S., witl a Capacity tor pro 

lucing 70,000 tons of ammonia annually 

The new plant will produce anhydrou 
ummonma and ammonium nitrate for the 
expanding industrial and agricultural mar 
| in the Mountain West and Pacifi 


hwest areas 


Refining Capacity Rise 
In Venezuela Reported 


lhe refining capacity in Venezuela is 
steadily rising The \ nezuela kmbassy 

Washington, DD. ¢ noting the rise 
reports that the capacity of the « ntr 
will increase to 200,000 barrels a day 
ipon completion of two atmospheri 
fractionating towers at Creole Petroleun 
Company's Amuay refinery early wu 
1955. Creole recently completed installa 

on of one tower at Amuay to double 
ts refining capacity to 140,000 barrels a 
clay 
Compania Shell de Venezuela has als 
launched a refining expansion progran 
there. (Perrotecem REFINER, October 
1954, p. 173) 

The Kmbassy reported that oil ac 
counted for 94 percent of all the coun 
try's exports im 1953, with shipments t 
the U.S. and other Western Hemisphere 
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Chapman List 960° 


—_: 


b ... for EVERY 
Small Forged Steel 
Gate Valve Application 








PetroteumM REFINER 


Month after month, Chapman List 960 
Valves deliver the goods on more different 
jobs than any other small forged steel gate 
valves. And maintenance charges are few 
and far between even under the toughest 
conditions. 

The wedge gate faces — hardened to 800 
Brinell by Chapman's exclusive Malcom- 
izing process — won't seize or gall. Seat 
rings are hardened stainless steel, for mini- 
mum wear, and are easy to replace. Also, 
the bolted follower has no exposed threads 
on the yoke to corrode. 

For every small forged steel gate valve ap- 
plication, specify Chapman List 960. Sizes 
from 4” to 2”, either rising stem with yoke 
(shown) or rising stem with inside screw. 
Bonnet joint is ground metal-to-metal or 
gasketed, depending on application. Pres- 
sure range is from 380 psi at 1000°F to 

2000 psi at 100°F. For higher ratings, 
specify List 990. 

List 960 is made in various alloys and 
combinations of alloys as listed in 
Catalog No. 10. Write for your copy 

today. 





The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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FLEXIBOX 
BELONGS 
HERE 


NO MORE GLAND LEAKAGE 


Sealol-Flexibox Mechanical Shaft Seals eliminate stuffing box leakage 


on your pumps — greatly reduce fire hazards and are practically mainte- 
nance-free. There’s no packing to adjust or replace . . . no wastage of 
valuable product. If you are not already using Sealol-Flexibox Shaft Seals 
on your pumps, as many leading refineries and pipeline companies are 
doing install these revolutionary seals, with their exclusive, patented 
spring drive, and forget maintenance problems. A wide range of designs 
available for all types of pumps . . . for stuffing box replacement, for 
designed-in installations, or for special applications. Tell us about your 


shaft sealing problems, or send for Bulletin 9. 


SEALOL CORPORATION 
13 Willard Avenue, Providence 5, R. I. 


NEW YORK CITY . PHILADELPHIA 
cHicaco . CLEVELAND 
HOUSTON « SAN FRANCISCO 
LOS ANGELES « KANSAS CITY (MmO.) 
CHARLESTON (W. VA.) @ 5ST. LOUIS 
TULSA & EOMONTON — TORONTO, CAN 

4 





BALANCED PRESSURE SEAL 
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nations taking up the slack resultins 
from a drop in exports to Europe fron 
102,000 barrels a day mm 1948 to 286,000 


barrels a day im 1953 


Imperial Ready to Start 
Imperoyal Modernization 


\ multimilhon dollar contract for 
stallation of modern refining equipment 
Imperial Oil Limited Imperoyal refinery, 
near Halifax, Nova Scotia, has bee 
awarded to Foster Wheeler Corporation 

Work is scheduled to begin immediatel, 
on the project. Foster Wheeler Corpora 
tion, in collaboration with Foster Wheeler 
Lid. of Canada, has been authorized t 
proceed with the design and constructior 
of extensive process and offsite facilities 
for the Halifax refinery 

The contract is part of a $25 millior 
project which will entail replacement of 
nearly all the existing plant with a brand 
new refinery featuring up-to-date equip 
ment with more than double the present 
capacity of some 18,000 barrels daily 

Foster Wheeler's portion of the worl 
will include installation of a steam genera 
tion plant and power, air and fuel distri 
bution systems and process equipment 
Process units included in the moderniza 
tion program are a 41,625-barrel-a-day tw« 
stage crude distillation unit, a 27.000-bar 
rel-a-day Model IV Flud catalytic crac} 
ing unit, light ends, absorption and trac 
tionation facilities, catalytic polymerization 
and caustic neutralization units 

Contracts for other parts of the project 
including storage tanks, a technical build 
ing, mechanical shops, a products treating 
plant and other equipment, will be awarded 
later 

The whole project, one of the biggest 
single construction pobs ever undertaker 
the maritimes, 1s scheduled for completior 
in April, 1956. The new plant will have : 
daily capacity of 41,625 barrels of crude 
placing it among Canada’s major refineries 
Che existing plant will continue to oper 
ite during the construction period 


Imperial Lets Contract 
For loco Refinery Work 


\ cortract to install new equipment 
at the loco refinery of Imperial Oil Ltd 
has been awarded to Canadian Bechtel 
Ltd. The new equipment will enable the 
refinery, which is located near Vancou 
ver, to produce higher quality gasolines 
Work is to begin immediately 

rhe installations, consisting chiefly of 
a catalytic polymerization unit and a 
naphtha fractionator, are a major part 
of a $2.9 million program scheduled for 
completion next September 

Contracts tor other portions of the 
work, including storage tanks and other 
offsite facilities, will be awarded late: 


Excelsior Refineries 
Building Thermal Cracker 


Constructior as started 
million thermal cracking 
Creck, BB. C.. Canada to 
hineries, Ltd. The plant 
tion by July, 19 
of 2000 barrels a day 

Contract 


! 
hal 














Course number four of a reactor for an 
overseas oil refinery. Typical of Newport 
News plant methods, the precision assembly 
of this unit in the shop expedited construc- 
tion of the reactor in the field. 








Petroleum Processing Equipment 


..- Built by Specialists in Metal Fabrication 





Careful attention to detail characterizes the work of Newport 
News craftsmen... 

They've fabricated millions of tons of steel including corrosion- 
resistant alloy, clad and other special steels for many diverse 
industries. 

Newport News handles the job exactly as you want it done, for 
maximum results per dollar invested. 

Specialized production techniques, advanced plant methods 
and a complete range of facilities along with many special pur- 
pose machines contribute to the excellence of Newport News 
fabrication. 

Let us bid on equipment for your present or future projects. 
Learn how Newport News can help you...send for our booklet 
entitled “Facilities and Products.” It’s yours for the asking. 


Newport News srocc cocpene 
p Dry Dock Company 
Newport News, Virginic 
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Who's Building... 


iwarded to Canadian Kell KK ] td 
already has a 
Lloydminister, Alta which has 


{000-barrel-a-day capacit 


be xcelsior refinery at 
| beet 


expanded to 


Ground Clearing Starts 
For New Gasoline Plant 


Clearing of ground for a gasoline 
plant to be built by American Republics 
(orporation and 
four 
has started 

Contract for mstruction of the plant 
was awarded to Olsen Company of 
Houston. The plant will take an esti 
mated eimht months to 
will be a turn-key job. It will 
approximately 20 Mmef of raw 
day. A portion of the gas will be « 
and a portion sold after processing 
participating in the 


participating 


Silsbee 


compa 


nies miles west of lexa 


complete and 
process 
gas per 
ycled 


pro) 
Republics include 
Clegg and Hunt 


Companies 
ect besides American 
Houston Oil Company 
und Kirby Petroleum 


Pacific Oil Sets Start 
Of Refinery Construction 


Construction 1 ted to Start next 
March on a 10,000-barrel-a-day refinery 
it Tacoma, Wash. Pacific Oil & Refin 
ng Company, which will build the plant 
miple 


expec 


lans to begin construction on ce« 


it f port dredging to accommodate 


provide fill 


plant Site N detail 


tankers and 
11 acte 
iven on the estimated « 


newer 


Pattern for 1200 Pound Monel 


Impeller Casting 


Construction Capsules... 


General Aniline & Film Corporation has 
broken ground for its $6 million acety 
] ! City, 


bene plant to be built at Calvert 


The Standard Oil Company (Ohio) is 
radually pushi the new catalytic re 
forming unit at its Lima, Olio, refinery 
t its desi 475,000 wallons 

wh octane wasoline daily. The unit, 
in estimated $x million, was 


n capacity ot 


“ T h coset 
put on stream in September 

General Tire Company has dedicated its 
$6 million Ashtabula, Ohio, polyvinyl 
chlorine resin plant, The plant, under 
construction since August, 1953, is de 
annual production of 2 


Pv 


signed for an 
million pounds of resin 

John Deere & Company’s Grand Rive: 
Chemical division has started operation 
f its $18 million plant at 
Pryor, Okla. The plant has a 
capacity of 180 tons a day of ammonia 
ind 260 tons a day of Foster 
Wheeler ¢ units 


il l ilso 


ammonia 


design 


urca 
orporation designed the 
ntractors 


served as weneral cé 


Lion Oil Company plans to expand its 
recently dedicated Barton petrochemical 
plant at Luling, La., with the construc 
tion ot a unit to manutacture nitrogen 


fertilize lution 


Columbia Carbon Company lias put th 
first unit of its North Bend plant in St 
Mar Pari ' Franklin, Ls 
peration. The unit can produce 


black 


neaf 


irbon 


When construction ts 
plant near the end of next vear, the out 
put of the plant's three units will reach 
an estimated 60 million pounds annually 
i he completed plant wili cost an es 
$3 million 


unpleted at the 


ty 


mater 


Gladewater Refining Company has 
started up a 700-barrel-a-day Catformer 
at its Gladewater lexas, refiner) The 
Atlantic mpany hcensed ane 
designed the unit. Construction was han 


dled by nnel of tl refiner 


Refining ¢ ! 


pers 


El Paso Natural Gasoline Company hia 
operation of its new natural gas 
ine plant 40 miles north of Big Lake, 
Texas, in the Midkiff area of Spraberry 
Trend fields. The unit has a gas 
processing capacity of about 167 Mmeci 
a day. Production is expected to reac! 
150,000 vallons of butane, 45,000 gallons 
of natural gasoline and 200,000 gallons 


of propane a day 


be Kun 


new 


Sure-Seal Corporation has started uy 
new Woods Utah, wax refiner 
which can process 700 barrels a day of 
crude and turn out 35 different types ot 
wax. Construction of the $3.5) million 
plant was begun in September, 1953 


Cross 


Union Carbide Canada, Ltd., has pur 
Montreal East petrochemical 
Dominion Tar & Chemical 
three years ago. Whet 
estimated $12 
and etl 


chased the 
plant built by 
Company, Ltd 
built the 
million 


plant cost an 


It recovers etl ane 


For your castings and matching requirements consult 
with our “SERVICE” Foundry Engineers. You'll find they 
will cheerfully work to give you a fine job. 7 

Service Foundry is a major installation with large ca- 


pacity facilities for: 


® Carbon, Low Alloy & Stainless Steel Castings up to 


11000 Ibs. 


® Grey lron Castings up to 2000 Ibs. 

® Bronze and Non-Ferrous Castings up to 2000 Ibs. 

© Cut Gears up to 14’-6” Dia.—6” Pitch 

® Heavy Industrial Machine Work on Castings, Shaft- 


ing, etc. 


Service’ Engineers have had many years of on-the-job 
experience, and “SERVICE” will help you meet your 
schedules promptly. May we work with you? 


SERVICE’’ 


INDUSTRY AND 


1S ESSENTIALLY 


IMPORTANT TO 


1S TRADITIONAL WITH US 


Service Founpry a division of AVONDALE MARINE WAYS, Inc. 


416 Erato Street, New Orleans, U. S. A. 


For more data on advertised products, use Readers’ Service Cards, last page 


Cable Address: “Serfdry 


PerTroLeUuM RI 


P. O. Box 1030, New Orleans, U. S. A. 


PINE 





~ How To Solve Corrosion Problems 
¢ 


PROBLEM: Protecting a preheater from corrosive 


attack during periodic contact with hy- 





drochloric acid, trichlor benzene, and 
other chlorine compounds at 300 deg. F. 
REMEDY : Complete lining with Hasretvoy alloy 
C 1 1-gage sheet. 
RESULT: The vessel has given four years’ service 


and is still going strong, 





PROBLEM: Valving sulphur-laden flue gas at 


800 deg. F. and 300 psi. 


REMEDY : A '<-in. layer of HASTELLOY alloy B 


was applied to seats and seating surfaces. 


RESULT : The valves fave over four years’ 


service despite the corrosive conditions. 





+ ? -_ 2 ° 
Free: Money-saving jobs like these are deseribed in detail in the monthly magazine 


Haynes Attoys Dicess, To receive a copy regularly, write Editor, Haynes Attoys Dicest, 
Room 308, 30 East 42nd Street, New York 17, New York. 


P , 
4 ASTELLOY af Iy, yf Haynes Stellite Company 
Vf ih y A Division of 


Union Carbide and Carbon Corporation 
UCC) 


Trade-Mark 


er General Offices and Works, Kokomo, Indiana 
whe ist corrosion-resistant allovs available as Offices : 

sheet, plate, bar stock, welding rod, welded tubing Chiceg Parr Detroit — Heuston 

ind pipe, cast pipe and pipe fittings, sand and pre- hes istiaenhints mag Ny se Sestiend ake 

cis1on-investment castings. 


“Hostelloy” is o registered trade-mark of Union Carbide and Carbon Corporation 
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AIRCO HELMETS: A complete line 
of helmets and face shields in a 
wide variety of styles and types. 
In any kind of service, these Airco 
products provide the greatest pos- 
sible operator safety and comfort. 


a AIRCO HOLDERS: Famous 
Jackson jaw-type and Martin Wells 

screw-type holders. Nineteen Jackson 
models, from 200 to 500 amperes. Six Martin Wells, 
including the Heavy Duty Model 6S —the only 
holder on the market that will handle 700 amperes! 


‘AEM AIRCO GLOVES: The same 
2 \ quality that makes other Airco 

7 accessories the best value you 
r can buy extends to welders’ 
@ gloves and leather sleeves. 


”  AIRCO CABLE AND CONNECTIONS: 
Unrivalled dependability, long life and flex- 
ibility. Sizes from 4 to 4/0, for wide range of 


amperages at varying distances from welding 
machine. Make sure of good connections with Airco 
ground clamps, cable splicers, Quik-Trik cable con- 
nectors and cable lugs. 


RELY on AIRCO quality 
in both fields 


€ AIRCO GOGGLES: for gas welding 


or cutting. Precision made, they afford excellent 
ventilation with maximum eye protection. All types 
exceed National Bureau of Standards requirements. 





{ f£ AIRCO CYLINDER TRUCKS: Make your 
/ welding and cutting outfit easily port- 
able with an Airco two-wheel hand 
truck. Strong, rigid, welded steel frame; 
broad steel platform. Five models offer 
wheel sizes and styles for every type of 

surface. 


2 @® AIRCO SPARKLIGHTERS: Save time 

ey — _ and trouble with the standard Airco 

sparklighter and its replaceable round file, 

And soapstones, tip cleaners, clamps, circle cutting attachments, or the heavy-duty Airco Tri-Flint model, which 
carrying cases, carbon pencils, carbon torches, graphite electrodes, carries three flints in a rotating holder. 


chipping hammers, brushes ... you name it — Airco has it at low 
prices. Call your Airco dealer or write us directly for your copy of — AIRCO TWIN-HOSE: Two lines 
©_talog 13, “Airco Welding Accessories,” and complete price list _of hose moulded into a single, 
light, flexible unit. Close, tight 
braid permits thicker rubber cover 


for greater wear resistance. 


Divisions of Air Reduction Company, 
Incorporated, with offices 
in most principal cities 


Air Reduction Sales Company 


A t R me gE D uU ¢crTi oO he Air Reduction Pacific Company 


Represented internationally by 
Airco Company International 


60 Eas? 42nd Street * New York 17, N. Y. Foreign Subsidiaries: 
Air Reduction Canada Limited, 


Cuban Air Products Corporation 








Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO — industrial gases, welding and cutting equipment, and acetylenic 
chemicals * PURECO — carbon dioxide, liquid-solid (“DRY-ICE”) * OHIO — medical gases and hospital equipment * NATIONAL CARBIDE — pipeline 


acetylene and calcium carbide * COLTON CHEMICAL COMPANY — polyvinyl acetates, alcohols and other synthetic resins. 
PerroteumM REFINER—lI ol. 33, No. 12 
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cal refineries and produces ethy! 
ethylene glvcol, diethylene 
detergents, Carbide 
convert the plant to its own 
and to add facilities 
ol polyethylene 


land synthetr 
pro ess 


production 


Carter Oil Company has started up a 
new 3000-barrel fluid coker at its 
Billings, Mont., refinery. It is the world’s 
first fluid coker of commercial size based 
fluid coking introduced 
by Standard Oil Development Company 
Ihe Fluor Corporation, Ltd., handled 


struction 


a~clay 


ym the process 


Dominion Rubber Company’s Nauga 
tuck Chemicals division has started pro 
luction of nony! phenol at a new E-lmirea, 
Ont., Canada, plant. Company officials 
1 second unit will be operating early 


next year 


say 


Socony-Vacuum Oil Company of Ven- 
ezuela eventually to construct a 
efinery at Puerto Cabello, Venezuela 
At the moment the company needs more 
oncessions in the Barinas State oil 
helds. It is negotiating for a right-ot 
for a projected pipe line trom the 
Barinas fields to Puerto Cabello 


plans 


Way 


Diadema Argentina, S.A. de Petroleo, a 
subsidiary of Royal Dutch Shell, is now 
producing lubricating 
extraction 
the first time 
located at Buenos Altres, 

30,500 tons annually of 


a plant 
the furfural 
entina tor 


perating 
uls by 
n Arg 
plant 

apacity ol 
juality lubricating oils 


process 
Phe 
nas a 


high 


submitted to its 
construc 


Finnish government has 
Parliament a proposal for the 
t f an onl with a capacity 

out 9000 barrels a day. The project 
years to complete and 
Neste, which, accord 
hk reports, already has 
t a crude oil supply 
plies the bulk of Finnisl 
fined products 


refinery 


take tw 

run by 
irm pledges 
sup 
imiports of re 


Russia now 


Societe Cherifienne des Petroles has 
begun operation of a new catalytr 
ne unit at its Petit Jean 


Moroce 


Crat k 


refiner ne 


Itahan chemical produce 
a plant at Barraneca Ber 
about 50 tons of anhy 
lrous ammonia daily from natural gas 

fuel The plant will also produce 


nitric ici and ammoniun 


Montecatini, 
plans to build 
meja te produce 


| 


onl 
id nitrates and 


rea 


Standard Vacuum Oil Company last 
officially d its new $32 mil 
the first major 
project represents 
capital invest 


Since t became 


montl 
refinery in Be 
India 

larvest 
that 


opene 
ion mibay, 


| he 


private 


refinery im 
ne of the 
nents in ountry 


i republi 


Pakistan Petroleum Ltd. lias contracted 
Hudson Engineering Corporation, 
for the design and installation 


system and gas pr 


with 
ton, 

iS watherimng 

plant for the Sui gas field im the 

t Kaluchistas ft West Pakistan 

t, including a pipe 
$30 million, It 1s sched 


May, 1955 


hole projec linne 


s abou 
mn? 


plet n by 


Taiwan Fertilizer, Ltd., has awar: 
1 ‘ ! In 


irbon Researe 


Colorado Plant Delayed 


Vhe $2 plant 
built 
othe 


not 


million asoline 
be ne 
and 


Colo 


as-gathering system 
Continental Ol 


companies 


SIX 
will 


( ompany 


near Brush, 
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DAY MAN ON THE JOB... 


, Experience Furnished Pitt-Chem. Users 


Here's a regular service to users of Pitt-Chem's cold applied protective Coatings in the areo 


served by the S$. D. Day Company’ 


that odds to the value of using these products 


When you 


DEAL WITH DAY, one of his men is present to pass on his knowledge to assure you the best and 


most efficient application 


The Pitt-Chem 


maintenance costs for industrial equipment and structures; here are a few 


PITT-CHEM 


101 A versatile heavy duty coating that withstands 


severest corrosive 


100 Series cold applied Tar Base Coatings have an outstanding record in reducing 


condition 


102 A thin, high gloss maintenance coating for steei and concrete surfaces 


103 Excellent protection for 
aikalies 


metal 


exposed to corrosive 


vapors, 


dilute acids and 


104 A fast drying high gloss coating that will not transmit taste of odor to water 


105 A water base coating with wide range of uses in the higher temperatures 


These coatings are 
Engineering counsel, 


ment 


stocked 


through our Houston Office 


The Pipeliner’s Friend says 


in Houston for 


immediate ship 


literature and prices are furnished 


“Formule 291 gives skin protection 


for those working where fumes may be toxic 


* Gulf Coast Distributor 
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HOUSTON, TEXAS 
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Figure | 


Help Wanted: 


Functions of chemists and chemical engineers in selected industries 


1953 


(U. S. Department of Labor, Bureau of Labor Statistics 


Chemists and Chemical Engineers 


. 


Growth of scientific staff is exceeding demand. One reason is greater com- 
plexity of industry. Another is the excess profits tax. Will the trend continue? 


Irving Ladimer, 


\ CLASSIFIED ad placed by the 
chemical and petroleum industries to 


day would probably read 


needed: chemists and 


lop pos 


in research produc fion, lest 


| ryently 
‘ he rrite al engineers for 
fions 
ing and technical sales Openings 
avatlable « specially in lareze firms 
for ¢ rperience d men and neu 


‘ raduat ‘ 


\s part of a large-scale analysis of 


manpower for military programs, the 


Labor Department's Bureau ol Labor 
Statistics made a pilot study of de 
mand for chemists and chemical en 
gineers and came up with the mayor 


findings 


200) 


“Screntifi employment rose 


sharply in recent years in the chemical 


and petroleum industries, but) more 


moderately in rubbet Increases in 
employment of chemists and chemical 
enginects would probably have eX 
ceeded those actually achieved in re 
cent years if the supply of personnel 
had been more adequate.” 

This government-statistically worded 
summation adds up to the simple ex 
Help Wanted!”” in the 
chemical, oil and rubber plants which 
employ half of the chemists 
and about three-fifths of the chemical 
7 


clamation 
almost 
engineers in the 


|. Scientists In Industry 


Where Are Our Scientists? |! 


ROLEUM 


three industries surveyed depend to a 
vreater degree than other manufactur 
engineers kor 
LOO.000 


ing On scientists and 


instance, of the estimated 
chemists in the country, 59 percent are 
in manufacturing and about 70 pet 
cent of these are in petroleum, chemi 
with the 


chemical industry in the lead. One out 


cals and rubber combined, 
of 12 employes in the chemical firms 
reporting was a scientist or engineer: 
in oil, the ratio was | to 15, and almost 
1 in 37 for rubber. In the chemical 
companies, chemists and chemical en 
vineers made up about two-thirds of 
all technical personnel; in rubber 


about half. Petroleum companies, on 
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Homeowners and plant managers bought more than 1,103,000,000 gallons 
of our fuel oil last year— more than ever before. 
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light weight... 
quiet... 

high speed... 
fast cleaning... 


the 


AIRETOOL 
CC-4325 


Condenser Tube 


Cleaner =" 
— | >, 
eo LT oi 


s 
Now ... a condenser tube cleaner that's . 
lighter than evei . that makes cleaning 
completely choked tubes up to 1” a strictly 
one-man proposition! Easily hand-held 
no cumbersome supporting rig needed. Ex- 
tremely mobile and flexible in operation 

The CC-4325 is quiet; driven by a power- 
ful two-stage, muffled, air motor with a built-in flushing system 
that insures cocler running of the drill. A quick shut-off sleeve 
valve controls the flushing agent, and a trigger type valve con- 
trols motor speed. When used with a carbide tip drill, the CC-4325 
makes short work of cleaning tubes completely choked with 
hardest deposits. 

The New CC-4325 Condenser Tube Cleaner is only one of the 
new developments of The Airetool Mfg. Co., for many years 
leaders in the field of tube 


‘rey cleaning and expansion tools 

Al R I a a @ L There's an Airetool tube 
MANUFACTURING Company | Cleaner and expander for 

every type of tubular con- 


SPRINGFIELD, OHIO struction Write for com- 
plet » details. 








BRANCH OFFICES: New York @ Chicage © Philadelphia © Tulsa © Houston © Baton Rouge 
Representatives in principal cities on U.S.A., Conoda, Mexico, South America, England, Jopon 


For more dota on advertised products, use Readers’ Service Cards, last page 


As Management Sees It . . 





the other hand. employed about 60 
percent more geologists, geophysicist- 
and mining engineers than chemical! 
scientists. 

The 90 companies surveyed (7.5 
chemical; 9 petroleum; 8 rubber) in 
1953 for this pilot study employed 
about 18,000 chemists and more than 
14,000 chemical engineers, about a 
fifth of all chemists and a third of the 
chemical engineers in the country. In 
terms of net sales, it is believed that 
the 90 firms would represent slightly 
under half the total for all companies 
in the three industries Thus, even 
though the participating concerns were 
only a small fraction of the industries 
they included most of the large cor 
porations as well as small and 
medium-sized firms as indicated by 


emploves and sales 


What They Do Sheer numbers 
and gross needs do not provide usable 
manpower yardsticks. Accordingly, the 
survey found out what is basic to em 
ployment analysis: functions and ac 
tivities in which these scientists were 
engaged. 

Cuemists: !n general, these profes 
sionals were in research and produ 
tron predominantly, Over half in the 
chemicals industry served as research 
ers and about a sixth in production, In 
petroleum, almost two-fifths were en 
gaged in research and development 
but a quarter were in refining. In rub 
ber, 57 and 40 percent respectively 
were in research and production ac 
tivity. Analysis, testing and inspection 
claimed over a sixth in chemicals and 
oil. Administration and technical sales 
were the other major functions calling 
for chemists. almost a fifth being in 
this work in the oil industry 

ENGINEERS: In chemicals, the high 
est proportion (413 percent) were like 
wise in research and development, but 
a third were in production work. In 
petroleum and in rubber over 44 per 
cent were in production their chief 
activity-— and somewhat over a third ir 
research. In all three industries. en 
gineers were proportionately far less 
involved than chemists in testing and 
analysis (Figure |) 

Compared with the manufacturing 
industries generally, chemists in petro 
leum and rubber were relatively fewer 
as far as research is concerned. Data 
from the National Scientific Register 
for 1951 reveals that about half, as in 
the chemicals industry, were in re 
search. Register statistics showed that 
only & percent were in production. 
considerably less than in the three in 
dustries studied. About a fifth were 
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nn material that resists rosion, 


Petro-Chemical Corrosion has been Controlled! 


Now for designers and engineers of petro-chemical plants 
there is an old and proven basic material of construction, 
borrowed from its 22 vears of service in the chemical and 
metallurgical industries. It is Haveg, a plastic molded in 
the form of finished process equipment, or available for 
many types of field fabrication. Made from acid-digested 
asbestos and special thermosetting resins, Haveg enables 
you to go into a high range ot process temperatures with 
complete safety and a proven history of outstanding 


per formance. 


Haveg has three great virtues. It is completely resistant to 
most corrosion. It lasts for years. It is amazingly versatile. 


Not a coating or lining, Haveg gives resistance to corrosion 
through its entire mass, never allowing corrosives an open- 
ing wedge from cracks. It resists thermal shock. seldom 


requires insulation. 


ATLANTA, Exchange 3821 ° CHICAGO 11, Delaware 7-6088 


CINCINNATI 36, Sycamore 2600 * CLEVELAND 20, Washington 1.8700 


DETROIT 39, Kenwood 1.1785 ° HOUSTON 4, Jackson 6840 


LOS ANGELES 14, Mutual 1105 ° SEATTLE 7, Hemlock 1351 


ST. LOUIS 17, Mission 5.1223 * WESTFIELD, N. J., Westfield 2.7383 


ember, 1954 —-T' 


From steel-jacketed pressure process tanks down to the last 
piece of pipe, many of the petro-chemical processes can be 
completely contained and kept free from corrosion Un 
necessary maintenance, controls, headaches are avoided 
Should plans or processes change, Haveg equipment can be 
machined and altered by your men, on the job. Accidental 
mechanical! damage ts easily repaired, using Haveg cement 


Full chemical resistance ts maintained. 


If your job is fighting corrosion, get a helping hand from 
Haveg. Call the experienced sales engineer listed. Write for 
the 64-page illustrated Bulletin F-6 which contains size 
and chemical resistance charts, design specifications. Re 
member, Haveg is a logical answer to your design problems 
in handling petro-chemicals; in fact, in all process equip 


ment that must handle corrosives 
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Figure 2. Changes in total employment and in employment of scientists and engineers, January, 
1948 100. (U. S. Department of Labor, Bureau of Labor Statistics.) 


doing analysis and testing work, ing) were mainly in research (30 pet 
somewhat higher than the pilot study cent) and production (28 percent). 
reports More than 10 percent were in manage 

Engineers in industry generally ment and design. So. chemical en 


(manufacturing and nonmanufactur vineers in all industries were mainly 


TABLE 1 


Proportions of chemists and chemical engineers at each educational level in the 
three industries 


CHEMISTS CHEMICAL ENGINEERS 


Chemi Petro Chemi Petro 
Highest Degree Held cals leum Rubber cals leum Rubber 


0 woo 


TABLE 2 


Percent change in total employment and in employment of scientists and engineers in 
chemical, petroleum, and rubber industries, 1948-53 


INDEXES (1948 100 
Other 
Sctentists 


All Chemical and 
Linployees Chemists iF ngQineers PF ngineers 


Chemicals 


Petroleum 
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WALWORTH 
VALVES 

on the job 
in the 
petroleum 
industry 


In addition to the valves 
featured on the facing 
page, Walworth manu- 
factures complete lines of 
valves and fittings, in a 
variety of types and met 
als, for use throughout 
the petroleum industry. 

The Walworth Lubri- 
cated Plug Valves, shown 
below are handling fin- 
ished product in a south- 
western lubricating oil 
refinery*. Lubricated 
Plug Valves are available 
in single gland, regular 
gland, and ball bearing 
types. Sizes to 30-inches. 
Pressures to 5000 psi 
and for vacuum service 
For full particulars, con- 
tact your Walworth dis- 
tributor, or write: Wal 
worth Company, General 
Offices, 60 East 42nd 
Street, New York 17, 
New York 


*Nome on request 
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Ketter because ... Walworth has standardized 
its line of bronze valves to provide an unsurpassed sys- 
tem of interchangeability of parts for assembly or re- 
placement. You can maintain a great number of Wal- 
worth Bronze Valves with a small inventory of basic 
parts ... you minimize part replacement problems. For 
further information, ask us for our Bronze Valve Stand- 
ardization Chart. 


Choose from complete lines of Walworth Bronze 
Valves — including gate, globe, angle, check, and 
lubricated plug types. Walseal® Bronze Valves and 
Fittings are also available for making silver-brazed 
joints. 

For full information on Walworth Bronze Valves 
and Fittings, call your Walworth Distributor, nearest 
Walworth Sales Office, or write to Walworth Com- 
pany, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 


DISTRIBUTORS 


For more 


IN PRINCIPAL 


Parts are carefully machined and finished to 
close tolerances, thereby assuring accurate fit 
and alignmen? under all conditions. Sectioned 
valve is Walworth No. 225P Bronze Globe 
Valve with stainless steel plug-type seat and 
disc, heat-treated to a minimum of 500 Brinell 
hardness. 


Manufacturers since 1842 


valves... pipe fittings . . . pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


CENTERS THROUGHOUT THE WORLD 
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BARCO 
Swing Joints 


FOR 
LOADING 
LINES 


vd Style 5043 


ERE is why users like BARCO’S new 

all-steel Swing Joints for loading and 
unloading gasoline, oil, lube oil, LP gas, 
petro-chemicals and other fluids: 


BALL BEARING AND O-RING EQUIPPED—In Barco 
Swing Joints, the ball bearings do not fall out when 
joints are taken apart! Long bearing provides ade- 
quate pipe support. Special O-ring seal eliminates 
frequent gasket replacement. Seals on pressure or 
vacuum, Leakproof service over wide temperature 
range, —40 °F. to 225 F 


LONG LIFE—New “‘Bar-Moly” dry lubricant process 
gives a permanent anti galling, corrosive-resistant 
finish to moving parts. This, combined with routine 
lubrication, insures longest possible maintenance 


free service 


EASY MAINTENANCE — Joints can be disassembled 
for inspection without disconnecting piping. O-rings 
are easily renewable in the field. Frequent greasing 
not required to maintain sealing 


MANY STYLES — The Barco line is complete with 
single swing, double swing, and counter-balance 
styles to meet every need. Sizes 2”, 24", 3”, 4° 


BARCO MANUFACTURING CO. 


542N HOUGH STREET 
Barrington, Ilinois 


Worldwide Sales and Senuice 








“ap Série S04 
+ 


Style 5047 
Style 5042 


fad 


Style 5049 


it 


Style 5040 


Style 5050 


Style 5046 











For complete information on 
Barco Swing Joints, ask for a 
copy of Catalog 400. 
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engaged in the same activity, in some- 
what differing proportions, as those 
in chemicals, oil and rubber. 

The pilot study noted that even with 
emphasis on graduate degrees, most 
chemists and engineers held only 
bachelor’s degrees. Ph. D. degrees 
were held by about a fourth of the 
chemists in the chemical industry and 
by over a fifth in petroleum, In both, 
about two-fifths had doctorates or 
master’s degrees, compared with a fifth 
of the chemical engineers in the 
chemical industry and a fourth in the 
petroleum field (Table 1). 


Hiring Trends in recent years, 
scientific employment rose sharply in 
the industries surveyed. Between 1948 
and 1953, chemical companies in- 
creased employment of chemists 28 
percent, chemical engineers 45 per- 
cent, and other scientists and engineers 
62 percent. In petroleum, correspond- 
ing gains were 26, 59 and 44 percent 
Rubber, showing the least rise, in- 
creased only 6, 26, and 46 percent 
(Table 2). Expansions were in all 
major scientific functions: research, 
production, administration, technical 
sales. 

Rate of growth in scientific and en 
gineering staffs exceeded total employ 
ment in chemicals and oil. In rubber 
which showed a temporary decline in 
sales, production and total employ 
ment between January, 1948, and 
1950, employment of chemists in re- 
search and other activity, excluding 
production, increased fairly steadily 
during the five-year period, contrary 
to other trends. For chemists as a 
whole, largest gains over-all were in 
research in chemicals and in produc 
tion, sales and other work in the petro 
leum industry. For chemical engineers, 
vreatest relative increases occurred in 
research, administration and “other” 
activity in and 
“other” and sales functions in petro 


chemicals mainly 


Why the Demand? 


for employment expansions, according 


Main reason 


to compaay officials reporting, is 
growing complexity of products and 
processes. Technological advances 
have markedly influenced personne! 
demands. Increasing mechanization. 
instrumentation and other modifica 
tions in method and process have in 


skilled. 


trained employees to perform, to su 


creased requirements for 
pervise, to plan and to sell. 
Another factor 
moting research and development pat 
ticularly is the excess profits tax. “S 
long as this tax was in effect, the net 


mentioned as pro- 
‘) 


cost of research to many companies 








Sinclair's Refinery at Marcus Hook, Pa. Aluminum paint is 
the standard protective coating for Sinclair operations. 
Aluminum Paint: Sinclair Refining Company. 





In corrosive coastal atmospheres 
Aluminum Paint has lasted 15 years for Sinclair Refining Co. 


Sinclair has used aluminum paint since 1916. Its un- 
matched performance through the years in protecting 
metal, reducing evaporation losses and improving appear 
ance has made aluminum paint the standard protective 
coating for Sinclair’s large refineries. Hundreds of bulk 
stations, terminals, tank farms and other installations 
throughout the country are similarly protected with 
aluminum paint 

On the Texas Gulf Coast, for example, an area con- 
ceded to be especially rough on metal and paint, alumi- 
num paint has lasted 15 years and more at Sinclair's 
South Tank Farm! There is an outstanding testimonial 
to the remarkable durability and economy of aluminum 
paint 

ALCOA does not make paint. But ALCOA Aluminum 
Pigments are used in more aluminum paints than any 
other brand. Look for the ALCOA shield on the paint 
that you buy. It’s your assurance of top quality and 
performance in aluminum paints—top protection for 
installations throughout the petroleum industry 


Write us about your paint problems. Mail the coupon 
today. Free booklet tells how to paint with aluminum. 





ALCOA ©. 
ALU AAIN U AA 


ALUMINUM COMPANY OF AMERICA 


Aluminum Company of America, Paint Service Bureau 


1793-M Alcoa Building, Pittsburgh 19, Pennsylvania 
Please send your free booklet, Painting With Aluminum 


Nome 
Company 
Addrew 


City 





looking in 
PETROLEUM 


REFINER for ideas? 





a insulated 
with @ 
Mono-Block 


finished 





BALDWIN-HILL 


POWERHOUSE 
CEMENT....... 


INSULATES AND FINISHES 


@ Easy trowelling... Single coat...Low applied cost. 


@ Quick hydraulic setting... No drying-shrinkage 


cracks. 
@ Weatherproof, “rain-proof” within two hours. 
By) Smooth surface for oil and water-base paints. 
o * Send for bul- 
% Iidwin-Hill Secaauan 
a data on com- 
COMPANY position, 


properties, 
712 BREUNIG AVE., TRENTON, N.J. cfficienc, 
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was much less than the total expendi 
ture involved, since a considerable 
part of the money would otherwise 
have gone to the federal government.” 


Il. Demand for Chemists and En 
gineers 

There would have been greater in 
creases had the supply of scientists 
been ample. Over half of the re 
spondent firms stated that present or 
proposed activity was hampered by 
professional shortages. Largest com 
panies were most seriously affected, 
but over a third of even the smallest 
chemical firms (less than 1000 em 
ploves) were adversely hit. 

Research and development was most 
curtailed by personnel stringency, to 
the extent that they lost to production 
departments through recruitment. pri 
ority and transfer policy. Defense 
work also called for shifts from 
regular work, without possibility of 
getting replacements. Promising re 
search had to suffer in many cases 
Many companies succeeded in attract 
ing scientists, at the expense of com 
petitors, through emphasizing activity 
directly related to human welfare 
(medical research), unusually favor 
able working conditions and employe 
benefits, location and nearness to uni 
versity or college centers Reputation 
for security and stability also helped 
ittract personnel, 


Demand and Hiring Plans |} 
core of the study, although the most 
susceptible to “gosh and guess.” were 
estimated requirements for serentifve 
manpower Among chemical firms, ar 
average increase of 7 percent in em 
ployment of chemists and 12 percent 
for engineers was planned for 1955 
[hese projected increases were greater 
than actual gains in 1952 and prior 
vears. In rubber. estimated 1953 need 
exceeded recent employment increases 
brut petroleum companies registered 
relatively smaller increase than for 
immediately preceding years. In all 
three industries, greater increases were 
planned for engineers than for chem 
ists. in line with the trend throughout 
the survey period 

The survey obtained estimates not 
only on personnel required for stafl 
expansion but for replacement. The 
number estimated to hill vacancie 
caused by death. retirement and trans 
fer came to about 5 percent of the 
companies January 1953, employ 
ment in these professions It is si 
nificant that in petroleum, replace 
ments accounted for more than half 
of the anticipated total and betwee 
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Three De Laval Oppeller Boiler Feed Pumps play an 


important role in the Freeport Sulphur Company's new 
process which mines sulphur from a deposit beneath the 
Gulf of Mexico. This floating plant is located in the 


marshes in Bay Ste. Elaine, Louisiana, 


The De Laval Boiler Feed Pumps operate at 3,500 rpm Oppeller Pumps are used throughout «ndustry for mine 
with water heated to 297F. They are built with 12% dewatering, descaling, desuperheater feed as well as 
chrome steel impellers and trim. The dependable per- for services in the petroleum, pipeline and marine 
formance of these units has led Freeport Sulphur to _ fields. Capacities range up to 2,000 gpm, pressures to 
purchase six additional pumps for boiler feed service at 1,200 psig, temperatures to 350F; materials to suit 
two other mines. In addition to boiler feed, De Laval any service. For complete data, send for Catalog 1502. 


) » 
Oppeller Pumps 
DE LAVAL STEAM TURBINE COMPANY 
&I1 Nottingham Way, Trenton 2, New Jersey 
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LOOK FOR THE BIG 


WHEN YOU BUY CENTRIFUGALS 


Your specific needs may dictate other important charac- 


teristics in centrifugal blowers or exhausters. But even so, 
these four values are essential to over-all successful per 
formance. You'll find them in every Roots-Connersville 
Centrifugal Unit, regardless of size. And if you desire 
variations to suit vour application, the ability to meet 
these needs is a heritage of our 100 years’ specializing in 
equipment to handle gas and air 

You'll find first-cost economies, too, in the wide range 
of capacities of R-C Centrifugals. From 2,000 cfm to 
100,000 cfm, you can choose the single-stage or multi 
stage unit most closely matched to your individual re 


quirements. You can count on the same high quality of 


performance that has made many thousands of first-time 
buyers enthusiastic, repeat customers for R-C equipment 

For your present or future requirements, we suggest you 
call on Roots-Connersville, for 100 years the specialists in 
handling gas and air 


Roors-(LONNERSVILLE BLOWER 


Specialists in handling gas and air 
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0 and WW percent in chemic als and 
rubber. 

More than 70 percent of the 
chemists and nearly 80 percent of the 
chemical engineers recruited during 
1953 were expec ted to be supplied by 
current graduating classes. Hirings of 
1953 graduates in chemistry planned 
by the companies was about equal to 
new graduates actually placed in the 
preceding year. In engineering, how 
ever, calls were nearly a third greater 
Since totals of engineering graduates 
dropped sharply between 1952 and 
1953 while demands were rising, the 
proportion of the 53 class which com 
panies needed was about two-thirds 
greater than the proportion of the 
earlier class actually hired. 


Recruitment, 1953 All petro 
leum companies surveyed and over 
half in the other industries announced 
they had vacancies for chemists which 
they could not fill by end of 1953 
All petroleum companies also had 
openings for engineers, but under half 
of the others reported this condition 
A third of the surveyed companies re 
ported greater difficulty in recruiting 
needed chemists and engineers in 1953 
than 1952. Most organizations with 
over 5000 employes and virtually all 
of the largest size (more than 15,000) 
indicated hiring trouble in one or both 
professions. 

No clear index of need with respect 
to level or specialty in training was 
evident. Many more firms indicated in 
ability to hire bachelor degree gradu 
ates, even though generally most dif 
ficulty has been reported in seeking 
Ph.D’s. Only a few petroleum and rub 
ber companies specified the field or 
branch of science most difficult for re 
cruitment, 

Plans for 1954 definitely indicated 
further expansion in research and an 
ticipated growth in general. Expecta 
tions were based on the assumption of 
continued high level of economic ac 
tivity and consequent continuing de 
mand for scientific personnel. In sum 
if these aims are fulfilled during a 
period of limited supply of new eradu 
ates in chemistry and chemical en 
gineering, recruitment difficulties will 
not be lessened in the immediate 


future. 


Copies of the report on which this 
summary and comment are based 
“Demand for Personnel in the Chemi 
cal Professions” may be obtained from 
the Bureau of Labor Statistics, U.S 
Department of Labor, Washington 25, 
D. C. Final report will contain data 
on methodology, total employment, re 
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the perfect gift 
for refining men! 


Books of interest to refining men make the perfect Christ 
mas gift. A carefully chosen book is a permanent reminder 
of your thoughtfulness—a gift that is sure to please. Listed 
here are just a few of the books offered for your selection. 
Let us help you solve the problem of what to give the refining 
man this Christmas. 


® Handbook cf Solvents 
by Morris Jacobs and Leopold Schefian 

@ industrial Solvents 
by Ibert Mellan 

@ The Physical Chemistry of Lubricating Oils 
by A. Bondi 
Elements of Fractional Distillation 
by C. S. Robinson and E. R. Gilliland Price $ 7.50 
The Chemistry of the Non-Benzenoid Hydrocarbons 
by Benjamin T. Brooks Price $12 00 
Methods of Analysis of Fuels and Oils 
by O. H. Bardill 
Chemical Engineers’ Handbook 
by J. R. Campbell and W. Gibb 


Price $ 8.50 


Price $12.00 


Price $10.00 


Price $17.00 


Price $ 4.00 





In ordering please make 
certain that your com 
plete mailing address is 
included. Designate de 
which describes the nature and sired books by title and 
contents of these and many other eae pa ay 
hooks pertaining to the Petro and shipment will be 
leum Industry. made promptly via pre 
paid parcel post 


Send for your FREE copy of the 
New Petroleum Books Catalog 











BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608, Houston 1, Texas 








Keprints Flew Available 
1954 PROCESS HANDBOOK 


Petroleum REFINER’s great September 


Process Handbook Section, complete with 69 
process descriptions and 69 flow diagrams. 


Plas 


Gasoline Blending Stocks 
By Robert E. Maples 


ORDER YOUR EXTRA REPRINTS NOW 
$1.00 PER COPY 


PETROLEUM REFINER, Reprint Dept., 


P. O. Box 2608 Houston 1, Texas 
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WIRE MESH 


Specializing in the nonferrous metal 

im counts te 200. 200 oF 0s 0 

in all commercial weave 
— — 


IN MESH WITH INDUSTRY 


TOT 


and widths up te 18 














address your enquiries to Department 1 


co, JELLIFE MEG. CORP. 


SOL THPORT «© CONNECTICUT « USA 








There’s a Viking Pump 
for every requirement 


Viking Pumps are old reliable friends in the 
Oil Industry . and Southern Engine & Pump 
Company engineers are regularly utilizing their 
versatility and dependability in units for every 
service. Whatever your special requirement — 
they'll be glad to help you. 

Pictured above: Gear drive unit includes 
gearing totally enclosed in sheet metal guard. 
Size and type of gearing as well as outboard 
bearing support depends on the size and speed 
of power unit needed. 

Distributors 


J r J ’ 
ENGINE & PUMP COMPANY 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 
Dallas Edinburg 


Houston Kilgore Son Antonio 


Corpus Christi, Texas 


dota on advertised products use Readers’ Service Cards, last page 
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Where's the 


H. B. Williams, Di 
Pan American Retfir 


Texas City, Texa 


Furnace Header And 
Split Tube Fires 
|. Operators should handle such 
fires as follows 
a) Furnace Header Fire \ 
header box fire is usually the re 
sult of abrupt change in process 
temperature, so 
1) Put steam in header box, and 
2) Make adjustments to return 
to normal temperatures 
If these changes do not stop the 
leakage and fire, follow the same 
procedure as for split tube 
bh) Split Furnace Tube 
of split furnace tube, the furnace 
must be taken out of service either 
furnace, of 
Be sure 


In case 


by bypassing the 
shutting down the unit 
the furnace is depressured rapidly 
so that steam can be cut into the 
tubes to extinguish the fire 
2. Protect structural steel members 
that are in the flame by applying water 


spray from 2'4-inch hose lines and 


mvstery nozzles 
s DO NOT USE FOAM 


effective on this type of fire and will 


It is in 
result only in waste 


Sewer Fires 


sewer fire may 


follow a sewer explosion, and in such a 


most cases a 
case the ¢ Iperators should see that steam 
from steam hoses is directed at sewer 
If there is 
a sewer fire and no explosion has taken 


outlets in all gaseous areas 
place the operators should first be sure 
no one is standing or working on or 
near the sewer outlets and fire traps 
and be prepared lor “sewer explosion 
while hehting the fire 

2. Apply dry powder at each man 


hole or drain from which fame is 
Issuing, 

}. Direct water streams into involved 
trenches to maintain flow 


If there is oil on the water in 


toward the 
lire area 


the trenches, use foam 


302 


Spill Fires—Tower Structures 

1. Operators should immediately 
leakage, or 
«pill, and stop it if possible. If it is a 
« “tinuous leakage cannot be 
stopped, the particular piece of equip 
ment involved should be taken out of 
service, depressured, and steamed if 


determine the source of 


which 


necessa;ry. 
2. Blanket 
steam, CO 


small fire with 


or dry powder but avoid 


areas 


cattering burning material. 

3. Blanket large fire areas with water 
spray from monitors or 2!.-inch hose 
lines equipped with mystery nozzles to 
protect: supporting Main 
tain water flow until operators control 
the flow of fuel 

b. If quantities of oil are flushed to 


structures. 


lower levels and continue to bur n 
pools, apply mechanical foam either 
with shaper tubes or fog foam nozzles 
on I! 


>. Maintain adequate drainage of the 


” ine h hose lines. 


fire area 
6. Avoid working above sewer drains 


or near fire traps 


Spill Fires—Ground Levels 

1. Operators should determine the 
source of leakage, or spill immediately 
and stop ital possible If it is a con 
tinuous leakage which cannot be stop 
ped. the parti ular piece of equipment 
involved should be taken out of sery 
ice, depressured, and steamed if neces 
sary 

2. Blanket 


CO. or dry powder but avoid scattering 


small fires with steam 
burning material 

}. In ease of a large spill fire direct 
hich pressure water fog into the source 


of leakage 


tures with water 


Protect surrounding struc 


from 2!.-inch 


spray 





This is the concluding part 
of Mr. Williams’ series on 
how to handle plant fires. 


hose lines equipped with mystery noz- 
zles maintaining the water flow until 
the operators control the flow of fuel 

1. Apply mechanical or chemical 
foam to extinguish fires in oil pools or 
trenches. 

5. Maintain adequate drainage of the 
fire area. 

6. Caution: 


Avoid 


sewer drains or near fire traps. 


working above 


Laboratory Fires 

rhis type of fire requires diflerent 
combatting procedure because of glass- 
ware and special types of apparatus 
and equipment involved. 

1. Use carbon dioxide portable ex 
tinguishers on small fires. 
y { se OW heeled 
dioxide for combatting fires larger than 
the bench lop size. 


units of carbon 


». Fires involving equipment and ap 
paratus in full room areas should be 
combated with the 600-pound dry 
powder truck from the fire station 

b. In case of large spills of flam 
mable material, whether ignited or not, 
evacuate personnel from the building 
and cut off the fuel, air, gas and elec 
trical service to the building. Cut off 
any other outside sources of fuel, 

5. Use water fog or water spray only 
on fires which threaten damage to the 
building structure 

6. DO NOT ENTER A SMOKE 
FILLED-AREA WITHOUT RESPIR. 
ATORY PROTECTION. Laboratory 
supplies many chemicals 
which may emit toxic vapors when ex 


posed to fre 


BIBLIOGRAPHY 
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PUBLISHED BY CHEMICAL PROCESS DIVISION, THE M.W. KELLOGG COMPANY 


NOTES ON 


AMMONIA 


One of the latest developments 
in the ammonia field is Kellogg’s 
radical reduction in investment 
expenditures required to build a 
plant. As evidence of this, the 
company was recently awarded 
a contract for a 300 tons-per-day 
plant in the Midwest at the un- 
usally low investment cost of 
about $50 per ton of annual 
capacity. Comparable plants 
have run upwards of twice this 
figure. 


One source of this big saving lies 
in the fact that previous er perience 
with Kellogg's high-pressure gas 
reforming step has resulted in re- 
finements which increase its al- 
ready high efficiency and more 
than proportionately decrease its 
cost..Furthermore, the process will 
employ only one synthesis section. 
In addition, operating experience 
with Kellogg ammonia converters 
has shown that they can be sub 
stantially reduced in size as can 
the heat erchangers without sacri 
fice of capacity. 


These developments come on top 
of a considerable amount of am 
monia manufacturing know-how 
which Kellogg has been acquir 
ing since the early 1940's. For 
example, another of the com 
pany’s contributions to ammonia 
synthesis is a reactor which 
closely approaches the ideal 


For a reaction rate high enough 
to produce profitable yields, a 
special temperature gradient must 
be maintained in the reactor. This 
requires extremely close control of 
temperatures throughout the cat 
alyst beds—a job made more diffi 
cult by the faci that the exorthermic 
reaction occurs at a temperature 
near that at which catalyst ac 
tivity begins to deteriorate rapidly 
and construction materials are 
threatened by accelerated corrosive 
attack 


Kellogg solved this problem Ww ith 
a reactor which employs layers 
of catalyst with provision for 
injecting quench between the 
beds. The result is a converter 
that effectively controls removal 
of the heat from the reaction 
zone, giving virtually point-by 
point temperature control 
throughout. 
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Second Ethylene Plant to Use the 


Kellogg Pyrolysis Process is Now 
Going On Stream in Europe 


Marking the second large scale com 
mercial installation so far to employ 
Kellogg's pyrolysis 
process, a new ethylene plant is now 
going on stream near Milan, Italy. The 
plant is a part of a giant refinery mod 
ernization project Kellogg has under 
taken for a well known chemicals 
producer. It includes a feed preparation 
section in which the heavy naphtha 
and gas oil feed stock is distilled from 
crude oil, a steam pyrolysis section in 
which the feed is cracked at high tem 
peratures, and a recovery section which 
separates ethylene and other olefin 


exclusive steam 


produc ts 

In addition to this plant, Kellogg 
is currently engaged in building an 
other ethylene plant in England, the 
second such installation for the same 
producer. This plant, like its prede 
cessor which Kellogg built three years 
ago, will utilize heavy naphtha for the 
primary production of ethylene which 
in turn will go into the manufacture 
of polvethylene 

Completion of the Italian plant, to 
gether with the other one underway, 
is indicative of a trend abread which 
is expected to have more ant more 
significance in the U.S 


Ethylene markets on both sides of 
the Atlantic have skvrocketed im the 
last few vears. Forecasts are for even 
bigger demands in the not too distant 
future. In supplying these demands to 
date, U.S. producers have for the most 
part concentrated on cracking gaseous 
feeds 


recovered from natural and refinery 


principally ethane and propane 


Zases 

European producers, however, mo 
tivated by a lack of sufficiently large 
quantities of “crack-able” gases, have 
found it profitable to manufacture 
ethylene from heavier petroleum fra 
Important as a key to this 
movement which was spearheaded 
three years ago by the British producer 
who built the first plant—has been 
Kellogg's steam pyrolysis design, de 
veloped specifically for such feed stocks 

The significance of this development 
to the domestic picture stems from 
several facts: First, the 
Kellogg's ps rolysis process has been 
proved in lengthy commercial opera 
tion to have superior advantages in 
coking 


trons 


success of 


high vields without excess 
Second, the same principle can be 
adapted to the use of such feedstocks 


as casinghead or natural gasoline, re 
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siduals, and other low value products 
which tend to be in over supply in the 
U.S. And third, the principle is also 
adaptable to conventional feeds, where 
pilot plant have shown the 
process to have the same advantages 
in high yields and low coking that it 
has shown with heavier feeds 

Consequently, for domestic 
ducers, this means the availability of 
a new, proved ethylene process which 
greatly enlarges the field of raw mate 
rials that can be processed economi 
cally. It offsets any dependence on the 
present price structure of natural gas, 
and it can also offset dependence on 
refinery product raw materials, for eco 
nomic studies based on Kellogg pilot 
plant data indicate that crude oil, 
itself, can be profitably processed to 
yield a maximum of olefins 


High Conversion, High 
Purity Mark Steam 
Pyrolysis Process 
For Ethylene 


Kellogg’s process for cracking petro 
leum feedstocks to produce ethylene 
employs a unique concept in the tailor 
ing of petrochemical intermediates 
This concept involves the use of super 
heated steam to: (1) supply heat for 
vaporization of the charge (in the case 
of a liquid feed); (2) reduce the partial 
pressure of the charge in the flash drum 
to a point that allows vaporization at 
a relatively temperature, thus 
minimizing cracking in this step; and 
(3) to reduce the partial pressure of 
the charge in the high temperature 
pyrolysis step, thus insuring a higher 
rate of cracking of the feed and in 
creased yield of olefins 
Results obtained with this process 

both commercially and in exhaustive 
pilot plant studies have been charac 
terized by excellent y ields of high 
purity olefins. In most instances, yields 
achieved 


studies 


pro 


low 


have exceeded any so far 
using conventional cracking methods 

At the same time, it has shown a 
remarkable ability to suppress forma 
tion of coke in the furnace —-one of the 
inherent disadvantages of conventional 
ethane and propane pyrelysis systems 
Furnace coking in Kellogg's process 
has at no time been significant. Indica 
tions are that commercial plants using 
any of the possible feeds for olefin pro 
duction could be operated continuously 
at high conversions without the need 
for spare cracking furnaces 

Economy of operation is attained by 
quenching after pyrolysis in waste heat 
boilers. When using the steam cracking 
process, full heat recovery at this point 
is achieved with only infrequent by 
PMASS LTE for « leaning of quem h boilers 
During normal operation, the boilers 
provide all the process steam required 
for the pyrolysis step 


CONTINUED FROM PRECEDING PAGE 


Ethylene Pilot Plant Studies Continue 


This ts a view of the pilot plant in Kellogg's 
Jersey City laboratories where continuing 
studies are being carried out using various 
adaptations of the steam pyrolysis process 
to make ethylene from ethane, propane, and 


f | 


other feed stocks. Petroleum residuals and 
low value liquid fractions have also been 
studied extensively, and indications are that 
production of ethylene from crude oil itself 
would be an economically feasible operation 


Typical Current Kellogg 
Chemical Plant Contracts 


: 


in the fields of~ 
Ethylene 
Polyethylene 
Phenol-from-Cumene 
Anhydrous Ammonia 
Methanol 
Phthalic Anhydride 


Liquid Fuel and Chemicals 
Synthesis from Coal 


Glyceride Purification 
Nitric Acid 
Ammonium Nitrate 
Ammonium Sulfate 
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Why the Hard New Look at Mergers ? 


The attorney general has hung out a merge-at-your-own-risk sign. But this is 


no scatter-shot crackdown. Each case is weighed by set factors. 


PHE DEPARTMENT of Justice and 
the Federal Trade Commission have 
hung out a merge-at-your-own-risk sign 
for business, pending development of a 
revised Adminisiration anti-monopoly 
policy. 

Why the hard new attitude? Ac- 
cording to Attorney General Herbert 
Brownell. in the fields of mining and 
manufacturing alone during 1940-47, 
listings of 2000 formerly independent 
companies disappeared from the finan- 
cial manuals. In the first half of this 
year there were 295 business mergers 
or acquisitions, 

The FTC has been recording data 
such as these for several years, and of 
late it has been cracking down: 

@ The Justice Department has 107 
anti-trust cases pending, 32 of them 
criminal. 


@ln the 
have 


%& months, 58 new 


past 
filed and 88 termi- 


cases been 
nated. 


But this does not signify any scatter- 
shot crack-down on consolidations. 
While the anti-trust statutes are being 
re-examined for future legislative rec- 
ommendations, those companies that 
can pass the merger test under Sec, 7 
of the Clayton Anti-trust Act may pro- 
ceed without fear. Those whose motives 
are suspect will land in the courts. It's 
that simple. 

The policy revisions will begin 
shaping up after the 84th Congress 
convenes in January. They will be 
based primarily on recommendations 
of the Attorney General’s National 
Committee To Study The Anti-Trust 
Laws, established in September, 1953. 
and a parallel study by the FTC which 
now has 209 mergers or acquisitions 
under close scrutiny. 


Present Policy. Under current ad 
ministration policy, proposed consoli- 
dations are being examined in the light 
of these patterns: The desire to lessen 
competition; the desire for product 
1954 
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whether to oppose a merger: 


capacity. 


and combined. 


The nature of the industry 
clining. 


petition. 


competitors. 


competition. 





How Government Views a Merger 


Here are the factors weighed by the Attorney General in 


The location, physical and financial size, past acquisitions, products, 
and activities of merging companies, individually and in combination. 
The structure and size of the industry in terms of production and 


The relative position in the industry of the two companies individually 


The ease by which new competitors may enter the industry. 

The number of companies active in the industry, their respective size 
and relative standing in sales and total assets. 

Sales, relative standing and like factors of the two companies and their 
competitors in definable market areas, if relevant. 
that is, whether infant, dynamic, or de 

The effect the proposed merger may have on sources of raw materials 
and methods and patterns of distribution. 

Whether the acquisition may result in a significant reduction in com 


Whether the acquisition may increase the relative size of the purchasing 
company in such a fashion as to give it a substantial advantage over its 


Whether the relationships between the purchaser and other companies 
that may be brought about by the merger might result in a lessening of 


leciding 








diversification; the desire for small or 
medium-sized firms to large 
rapidly through external expansion so 
more effectively with 


erTrow 


as to compete 
large firms already entrenched in the 
industry; financial failure of the ac- 
quired firm; and desire of the acquit 
ing firm to integrate its operations, 
either through “forward” acquisitions 
to a higher stage of fabrication or to 
“backward” acquisitions toward raw 
materials sources. 

Those were the bases of Brounell’s 
recent turn-down of the proposed $2 
billion-plus merger of Bethlehem Steel 
Corporation with Youngstown Sheet 
& Tube Company. Bethlehem and 
Youngstown had asked him whether 
the merger would or would not con- 
form with the anti-trust laws. “After 
considering all the factors.” Brownell 


REEINER 


said, “we concluded the merger would 
be a violation, We so advised them.” 
Brownell said, “is 
in keeping with the administration's 
policy enunciated by President Eisen 
hower who said: ‘I am opposed to all 
unnecessary governmental restrictions 
and regulation of private enterprise. | 
favor with equal vigor the mainte 
nance and effective enforcement of the 


“The decision,” 


the necessary basic safeguards to free 
American enterprise. Those are pro 
vided in our anti-trust laws and in 
those laws supporting fair competitive 
pricing practices. 

The attorney general emphasized 
that every merger “presents a unique 
problem.” He cited recently approved 
mergers “under economic 
and competitive problems peculiar to 
the industry and substantially differ 


automotive 


1) 





cated any 


il tw lt 
the fial straight-form 
ire easily adapted to pras 
inv installation. Here's a Roches 
ometer that ives you the 


ty of a straight-form PLUS two 


, j 
tochester lhermometer ex usive 


DURABILITY 
\! tainless te 


‘ mstruction texcept 
i}) means that vou ll have an in 
trument that wive long service even i 
hiohtly orrosive itmospheres Keven the 
weld re inless steel for positive il 
ng Rochester Straight Form Thermo 


hermetically sealed = to 


‘ rf wding always ole if 


EXTERNAL RECALIBRATION 
What type thermometer Be teatee @ teed flee te imock @ Mackin 


ter Lhermometer out of adjustment. but 


is most easily adapted 1 i siwuld happen. you can revalibeat 


he Straight-Form yourself with a simple 


eiterna wlpustment t Rochester exclu 
to YOUR : 


I he Rochester Straiht-Form Therm 
ter - ordinarily supplied with the 


installation e wc located at the bottom, but it’s 


easily placed at any position around the 
lial that you want. Available in) stem 
lenny - from 214” to 48 For more in 


on Rochester Straight Form 


othe thermometers. write 


Manufacturing Company, Inc. “an: 


eur 


4 38 Rockwood St., Rochester 10, N. Y. _ 
AEs tH Qisw, 


FH ERMOMETERS GAUGES AMMETERS 


CENTERLESS GROUND 
to Provide Smoothest Finish 


At No Extra Cost... 


® Made from heat-treated bars— 
(A.S.T.M. A193 Grade B-7) 


@ Threads centerless-ground to pro- 
vide smooth finish unobtainable 
with most other production meth- 
ods 


Finish of KILBOURN ground 
threads greatly reduces seizing 
during assembly or disassembly. 


Widely used by oil refineries, 
chemical plants, power plants, for 
pipe-line installations Bulletin 


5102 N. 35th St., Milwaukee 9, Wis. 
STUDS+ THREADED BARS-STILL SCREWS*STAINLESS STUDS AND NUTS 
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ent from those in the steel industry. 

Brownell’s study committee is com 
prised by OO eminent lawyers, econo 
mists and educators under the chair- 
manship of Stanley \. Barnes, assistant 
attorney general in charge of the Anti 
Trust division it has been working 
arduously since its creation and hopes 
to report to Brownell before January l 


Early Report. Chairman Edward 
Fk. Howrey of the FTC said the com 
missions findinys hased ona sear h 
ing inquiry by its Bureau of Economics 

should be ready in a few monhts 

‘| hope. said Howrey ‘that the 
report will provide answers to) im 
portant questions concerning the di 
mensions and significance of the pres 
ent merger movement. Among other 
things it will analyze the motives and 
causes underlying recent mergers. Un 
til such a study is made. evaluation of 
the post-Korean merger pattern must 
be largely spec ulative.” 

He stressed that the present move 
ment “must be carefully assessed” in 
the light of See. 7 of the Clavton Aet 
which Congress passed in 1950 

Brownell’s thinking is so akin it is 
obvious that he and Howrey are work 
ine in close collaboration 

The change.” said Brownell, “fun 
daumentally prohibited acquisition of 
ssets as well as stock of a corpora 
tion where such acquisition may result 
in a substantial lessening of competi 
tion or tend to create a monopoly 
And it does not require that the mere 


ing corporations he competitors in 


| order for the prohibition to apply.” 


Moreover. Congress made it clear 
that the amendment was more than a 
re-enactment of Sherman Act) provi 
sions, One purpose was to permil 
intervention by the government in the 
merger process where the effect may 
be a significant loss in the amount of 
competition even though this effect 
may not be so far-reaching as to 
amount to a combination in restraint 
of trade. monopoly. or an attempt to 
monopolize 


‘Congress made it plain that it was 
furnishing a legal tool te cope with 
monopolistic tendencies in their in 
cipiency, or long before they have re 
sulted in conditions justifying a Sher 
man Aet proceeding i 

He said decisions under Sec. 7 
clearly vive the government the right 
to “cope with monopolistic tendencies. 
Therefore. as in the Bethlehem-Y oung- 
town case. “the department, in_ its 
efforts to cooperate with business 
will study merger plans and provide 
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Monel gives Esso 
a high level of 
performance 


in fractionating 
tower tops 


About two years ago, the two distillation units in Esso’s 
Fawley refinery went on stream. Designed by Standard 
Oil Development Company and constructed by Foster 
Wheeler. Ltd.. it is the largest refinery ever built at one 
time anywhere. 

One unit is a single-stage atmospheric tower. The 
other is a two-stage atmospheric and vacuum unit. Both 
use Monel® in the top sections... Monel trays, Monel 
bubble caps, Monel pipe, Monel-Clad linings. 

When examined after the first year, the Monel in the 
single-stage unit was still in “as new” condition. Today. 
both atmospheric lowers are breaking down COTTOSINE 
crudes originating in Arabia, Iraq, and other sections 


of the Middle East. 


Reasons for choosing Monel 

For one thing. Monel costs less per pound than other 
alloys able to withstand the corrosion. Furthermore, it 
requires no heat treatment since its Corrosion resistance 
Is not impaired by welding. Then, too, Monel is easy to 
form... lends itself well (> lining. 

But the most importam reason for choosing Monel is 
the way it stands up to the various corrosives found in 


upper sections of fractionators. 


Perrot uM REEINER 
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Fitting Monel internals in Monel-Clad top of frac- 


tionating tower. Top sections of fractionating towers 
are protected from corrosion by Monel cladding. In this 
area, distributor pipes, trays, bubble caps and fittings are 
solid Monel. 


In this area, reflux pushes vapor temperatures down 
to about 250° FF. Walls and trays cool vapors further, As 
they go below the dew point, aqueous hydrochloric and 
sulfuric acids form in the condensate. Corrosive salt 
compounds may be present also. 

The record of Monel in resisting all these forms of 
corrosion when temperatures are under 500°R., is out- 
standing ... not only in atmospheric towers, but in over- 
head condensers, too. 

If your next inspection of either type of equipment 
shows corrosion, why not investigate the use of Monel? 
\ letter addressed to Inco’s Corrosion | nygineering See 
tion will bring full information regarding the application 
of Monel in this corrosive service. No cost or obligation, 


olf course, 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N.Y 


INCO, Nickel All 
IN 2 icke oys 


M 0 n el ... for minimum maintenance 


407 
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Hl. Solving the *“*Procedural”™ 
Problem 


It pays to look into the physica! 
conditions from which the problen 
stems. What makes a thief may be dif 
ficult to pin down. But you do hit pay 
dirt when you take into account the 
facts of temptation 

It's much easier to eliminate tempta 
tion than to catch a thief. Consider: 

@ Encouraging management perso: 
nel to set up reasonable physical bar 
riers—locks on bias, tool cabinets, et 

Rigid controls over possession and 
use of keys are essential. Too often 
keys hang in the freight elevator, or 


7 . 1 safer, s near doors, for example, where any 
GOT WELDED GRATING wane. one can use them or ie duplicate- 


Hexagonal Cross Bars...Resistance Welding make 


No employes other than stock per 

5: ; . ; sonnel should have physical access to 

One piece construction with tops of all bars flush provides - 

safer, longer-lasting open steel flooring. And it's tailor-made 

to fit your requirements. For typical installations and full 

details on Gary gratings, stair treads and decking, write for irregular intervals are also good prac 

Catalog PR-124 tice, and should certainly be made 

FREE SAMPLE P Di ee frequently for expensive goods. But 
We'll send this handy Standard Steel Spring IVISION be sure to have stock counted by pet 


paper weight if you sons other than stock room employes 
request it on your BOCEWESLE SPEIRS ANS ARLE CO. @ Delegating some responsible per 


company stationery. 4011 East Seventh Avenue @ Gary, Indiane os 
son to keep an eye on things “in get 


inventories of valuable items. 
Surprise spot-checks of inventory at 


eral” during periods others are out 


If overtime is necessary. have a 

INSTALL responsible official on hand to prevent 

theft and alterations of records. Where 

peak performance an individual puts in unusual over 
lime, it might be a good idea to check 

the situation, particularly if the em 


INTO YOUR ploye persists in working alone before 


or after regular hours. 


compressors manne pee Sad beso igh ale wae 





and companies which haven't tightened 
controls over disposal, take a risk. 
- . _ . A 

Peak performance, A truck driver for a large company 


(AIR * GAS + AMMONIA) 


regularly delivered loads of scrap to 
a local dealer. An anonymous tele 
output, and lower power phone tip reported collusion between 

THESE the driver and dealer on false weight 
VOSS VALVE ADVANTAGES: certifications. Thefts over a three-yea! 


period were estimated at $25,000 


maximum efficiency, greater 


costs can be built into 


’ dest, and of . 
yous ol I = M Quiet, vibration-free operation 


20 to 60% more valve area Ancient wisdom Statistics show 
- —s sag eeaeiy ay that ease of access makes a whale of 
ee by me - senna dedhange tomperatove a difference. Few people will op na 
installation of lower operating costs purse and steal: more people » .!! be 
a — utmost sofety prompted to take money lying in ,-tait 
VOSS VALVES. Our detailed proposal for increasing the efficiency sight. It's the same prine iple that voi 


of your compressor will be sent you without : . 
obligation. Send us the name, bore, stroke, and run into in connection with mail 


speed of your machine Hardly anybody will open a file to read 
another person's cor respondent e but 


course your newest, 


your eves cant stay away from the 

= letter lying on a desk. 
? Ancient Roman law recognized the 
Oss ALVES facts. Lighter penalties were imposed 
OSS We. Fa. on for the theft of articles left in the 
open. People haven't changed since 


/ . . . 
Voss VALVES /) H.H. VOSS n 785 East 144th Street, New York 54, N. Y. then: more items vanish from open 
shelves than from locked cabinets. = = 
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HARSHAW 
TABLETED CATALYSTS 


made stronger 


through RESEARCH 


Ls 


Rugged Tablets Reduce Reactor Shutdowns 


Taken at 1/20,000th of a second, the pictures reactor shutdowns, and, naturally, more economic 
show a Harshow catalyst tablet being tested for operation for you. Harshaw Catalysts mean fewer 
strength—one step in our research program de- reactor shutdowns. 

signed to produce more efficient tableted cata If your mind's on catalysts please contact us today 
lysts having the highest useful strength. Our goal, by phone or letter. 

OF course, s to make the catalyst you want ond Harshaw catalysts available in these forms: 
need. First you specify, and then we produce Tablets * Powders «* Extrusions * Spheres 


Tougher, more efficient catalysts mean fewer Granules * Rings, and Flakes 


> 
™ HARSHAW CHEMICAL . °@ — 


Cleveland 6, Ohio e? 
CHICAGO «+ CINCINNATI + CLEVELAND «+ DETROIS « HOUSTON + LOS ANGELFS « NEW YORK + PHILADELPHIA + PITTSBURGH 


kX] | | N | Ix For more data on advertised products, use Readers’ Service Cards, last page wy 





PALMER 


Prosens 


an outstanding 


improvement in 


DIAL THERMOMETERS 


gtADABie p 
‘ OSs, 


> 
Ww 


CASE Caw & 


external 


eel ilelaelitela! 


Full 3%" Dial Face 


No Sector 
* No Pinion 
* No Linkage 
* Constant Accuracy 


* Easy Readability 


WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS, INC. 


Norwood Ave Ohio 
Mins. of 


Cincinnati 12 
Industrial Laboratory Recording 


and Dial 


Thermometers 


For more duta on advertised products 
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QUIET, PLEASE! 


Continued from Page 122 


materials are canned. em 


bothered by 


and other 


ployes have heer Hoists 
birst empty 
cans coming down from boxcars. After 
building. the cans are 


noisily 


there is the matter of 
entering the 
ind 


automatically upended 
biasted 
dust or other material 
enroute to the 
clatter 

vhere the 


where the cans r the 


with a jet of air to remove 
Then. on a col 
filling 
Phe critical 


conveyor ¢ hanwe 


veyvor machines 
the ¢« 


points are 


itis tovether 


Course ind 


filling machine 


Phese 


hy providing 


will he corrected 
at the critical 


lined 


short 


richie spots 
points 
with an insulating 


they intend to put 


metal covers 
material. In 
the noise under cover. In addition, they 
lire the 
material to 
in the building 
shield between the 


oper itor 


will ceiling with a sound-ab 


sorbing cut down general 


noise ind place i metal 


‘sound machine 
and the 

The sper ialists are by no means at 
to make the 


library. In 


lempting refinery as quiet 


is a public most Cases 
there is 
about 


vidual 


unduly distracti: 
But 


ome asionally 


nothing 


refinery noises —“apriie’ ind 


Hoists may rim 
above the level where they can be com 
fortably tolerated. When that hapype tis 
the specialists ferret them out and _ re 


duce the i workable 


livable + + 


worst offenders to 


Ie \e | wos — 





LS WANTED 


il Re | 


CHEMICA 
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designed for vertically 


fired petroleum heaters 


NATIONAL AIROIL 


VERTICAL 


Oil-Gas Tandem 
Combustion Units 
many more hours 
on stream, without 
forced shutdown 


Exclusively for vertical A-roil 
VERTICAL C-P Tandem Block Units retain all the 
features of our regular well-known Tandem Units 


firing, Nat onal 


plus: special pre-cast refractory shapes for 


easier installation and maintenance; secondary 
air louvres for positive control of flame pattirn 
and an all steel duplex detaching gear which 


enables swift, easy, oil burner removai 


VERTICAL C-P Tandem Units hold air in the 


combustion zone until fuel and heated air are 
thoroughly mixed. This means that ignition takes 
place in a hot zone; the result: high fuel econ 
rap d combustion with a 
minimum of NATIONAL AIROIL's 


patented Tandem Combustion Blocks allow sec 
ontrolled 


omy through more 


exacess or 


ondary air to be easily and accuratery « 
By adjusting air control louvres, flame can be 
shaped heat 


impingement 
ALL VERTICAL 


NATIONAL AIROIL 
have 


to radiate uniformly without tube 


with 
Gas 


with 


Tandem Units are red 


Combination and 
a high turn 
maintain high flame 
With the 


Burners fjown atic 
tempera 


cP 


can 


steady flames 

tures using either fuel oil or cas 
TANDEM UNIT's clean flame, a cold furnac 
shorter time 


be brought to full capacity in a 


Many hours on stream, without 
forced shutdown yes, YOU will 
high pro‘its from YOUR hcaters when National 
Aro! C-P VERTICAL Tandem Units are specified 


Our new folder 498 is yours for the asking 


NATIONAL AIROIL 
BURNER CO., INC. 


1264 FAST SEDGLEY AVENUE 
PHILADELPHIA 4. PA 
Southwestern Division 
BOULLENARD HOLSTON ¢ 
PENAS 


many more 


realize 


ON 
—_, 


SOUTH 





os 


a 


Two famous engineering firms 
join forces to pool their process 


experience and resources... 


THE FLUOR CORPORATION. LTO 


LOS ANGELES Cat 


For more data on advertised products 
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The Fluor Corporation, Ltd., Los Angeles, has 
purchased an interest in Singmaster & Breyer, Inc., 
New York City, an engineering firm 

with approximately 300 employees. 

Established in 1927, Singmaster & Breyer, Inc. has 
specialized in process engineering for the 


chemical, petrochemical and metallurgical industries. 


Since 1890, Fluor has served the petroleum, 
natural gas, chemical, power and allied fields 

with engineering, construction and manufacture of 
specialized products. Fluor also places 


special emphasis on process developments 


Each firm will retain its own identity and personnel 
who will work closely together on mutual projects, 
fusing their extensive knowledge and experience 
for greater service to their clients 


both at home and abroad 


Wm 
OnNtIA LAOELP IIA 
#@OsSTON 
PITT S@UROM 
GAN FRANC 
HOUSTON 
BIRMINGHAM 
TUL Ga 


pe 


‘sco 
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Oil Movement Swings Northward 


WORLD OL movement, which 
prior to World War II] was primarily 
from West to Fast. is now more nearly 
from South to North, largely from 
the Middle Fast to Europe and a grow 
ing volume from the Caribbean area 
to the Lb. S. and Canada. Due to the 
proximity of large-volume Middle East 
crude production to the greatly-ex 
panded European refineries and the 
fact that suppleme nting U.S. domestic 
production with reasonable imports 
(is) desirable there is little likeli 
hood that the present pattern will 
change 

This is a summary of the remarks 
hy Chester FL Smith, vice president 
ind a director of Standard Oil Com 
pany (New Jersey) at the annual meet 
ing of the National Petroleum Associa 
tion in Atlantic City in mid-September 


Figure cited by Smith showed that 










Fined tube sheet, 
quick opening door, 
twin Conseco cool 
ers tor hydrogen 
cooling installation 
im targe eastern 
central station 
power plant 


Europe in 1938, with 300,000 barrels 
daily of refining capacity, depended on 
the U. S. and the Caribbean for 61 
percent of its petroleum requirements 
In 1953, Europe’s refinery capacity 
had expanded LOO percent to 1.820.000 
barrels daily, or to a level of near 
self-sufficiency in products, and the 
area received 78 percent of its petro 
leum needs from the Middle East 
Such a change in the international 
flow pattern, the Jersey Standard of 
ficial stated, was a logical one because 
of the world currency situation since 
the war and the rapid development of 
Middle East oil production. While 
Middle Kast oils development was 
stimulated by the war, Europe's switch 
to that area as its major source of 
crude petroleum would have occurred 
revardless of a war because of the 
shorter tanker distance and the import 





ant part played in Middle Fast pro 
duction by British and Dutch com 
panies willing to accept soft European 


currencies in payment for oil. 

Another significant development in 
international petroleum trade in the 
postwar years cited by Smith has been 
the erection of refinery capacity near 
the major consuming areas rather than 
near the large producing and export 
centers as was the pre-war practice 
This, too, grew out of the currency 
situation, since it is a saving in foreign 
exchange for consuming nations to 
import crude rather than finished prod 
ucts, he noted. While the growth in 
refinery capacity has been most sig- 
nificant in Europe, the total refining 
capacity expansion in the free world 
outside the U.S. has amounted to 127 
percent since the war, or from 2.6 
million barrels daily to 5,908,000 bar 
rels a day. it was stated. Smith esti 
mated that in about three years wher 
refineries now under construction or 
proposed are completed and with the 
Abadan plant in Iran operating at 
about 250,000 barrels daily, the free 
world’s refinery capacity outside the 
U.S. will total almost 7 million bar 
rels daily. By comparison, Smith said 
U.S. refining capacity then will be 
about 9.125.000 barrels a day #+# 








‘HEAT EXCHANGERS 


FOR EVERY INDUSTRIAL APPLICATION 









and Integral Tube Sheet. 





Typical Conseco packed head re 
movable bundle liquid - liquid ex 


“Conseco” designs, builds and installs Heat Ex- 
gzers for all process refinery and power plant 
applications; for any pressure and temperature: in 
any material; from 1 sq. foot to 45,00’ sq. feet of 
heat transfer surface. These designs include Fixed 
Head, Packed Head, External Packed Head (in 
types), Full Floating Head, Internal Floating Head, 


We repair, rebuild and retube all types of heat 
exchanger equipment, regardless of manufacture. 


For assured satisfaction—Call “Conseco.” 


WRITE FOR CATALOGUES 


Conseco intermediate pressure vapor con- 
denser with U-bend bundle for non-fouling 





CONSECO 
PRODUCTS 


Retubing Condensers 
Evaporators 
Air Ejectors 
3 Heat Exchangers 
Flowrites 
Tube Plugs 
Conce Plugs and Guns 
Bevel Geors 
Instrument Repair 
Service 
Blackburn-Smith 
Filters and 
Grease Extractors 
Metal Spray 
Bulletins Available 
for Above items 














changer liquid on tube side 
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<> Condenser Service & Engineerin 


56 BLOOMFIELD STREET, HOBOKEN, N. J. HOBOKEN 3-4425—N. Y. TEL: 


BARCLAY 7-0600 


PerrorrumM REEFINER--lol. 33, A {2 


ADELE OBI 
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LABORATORY TESTING —The modern Chase FIELD TESTING —This rack of test specimens 
laboratories provide an excellent testing ground was in a heat exchanger. These field tests help 
for heat exchanger tubes under conditions met Chase perfect the alloy best suited for your job. 
in many varied industries 


How to be SURE 
| about HEAT 
EXCHANGER TUBES 


l'ake Chase Antimonial Admiralty o1 CARE IN MANUFACTURE — During every step 
of the way from casting to packing, Chase heat 
exchanger tubes are carefully supervised and 
continually tested 



















Cupro-Nickel Tubes, for instance. You 
know they’ll give you years of service. 
They’re manufactured unde: carefully 
controlled conditions. They’re tested for 
every stress, strain and attack. They’re 
inspected again and again. When a Chase 
heat exchanger tube goes into service 
we're sure it will stand up. You can 


be sure, too. 


CHASE WAREHOUSE STOCKS: 
Houston,* Los Angeles, New Orleans, Tulsa** 





YEARS OF ACTUAL USE—Chase condenser 


tubes and heat exchanger tubes save industry 
thousands of dollars annually .. . because they 
last longer. 

. K 


BRASS & COPPER CO. 


The Nation's Headquarters for Brass & Copper — (‘sales thes enly 


WATERBURY 20. CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Aiteny’ Chicago = Denver [nd anapots Minneapolis —Philadeighia St. Levis 
Atlanta Cincimnat) — Detrodt Kansas City, Mo. Newark Pittsburgh San Frencisce 
; Baltimore = Cleveland «= Grand Rapeds’ Los Angeles New Orieans «Providence = Seattle 
*Handled by Standard Brass & Mfg. Co. **Handled by Vinson Supply Co. buston Dallas Houston M iwaukee New York Rochester’ Waterbury 
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Five-Point Program Trains 
Workers for New Refinery 


Stafling a im refinery with workers 
who for the 


relinery is a 


nest part had never been 
task likened by 
one manager to the job of building a 
football 

A five-point training plan was 
by Thomas EF. Stockdale 
the 30,000-barrel refinery dedicated by 
Standard Oil Company (Indiana) 


tober 2 at Mandan, N. D 


near a 
team out of green material 
used 


manager of 


kirst. Stockdale drew together a 
small group of experienced men from 
the company's other refineries to form 
1 hen he 
began recruiting employes from the 
Mandan-Bismarck area 
new to the oil industry, 

Phen he vi 
The school began with a full 
week of 
How to be a friendly but 
the main theme 


the nucleus for his team 


most of them 
in a capsule college im oil 
reining 
1O-hour 


stipe ryvisors 


training for new 


responsible boss “Wu 

The third step Was a nine day orien 
tation course to allow the employes to 
et acquainted with each other and to 
learn about Standard’s 65-year history. 





THE 


906 GRAND AVENUE 





Low Temperature Ethylene Recovery Unit 
Designed and Engineered by 


Engineers and Contractors for the Petroleum and Chemical Industries 


KANSAS CITY 6, MISSOURI 


Photo Courtesy Wyandotte Chemicals Corp 
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its organization, its benefit plans. This 
was followed with general training in 
the orineiples of refining. Finally, the 
refinery workers studied their specifi 
ind individual responsibilities 

in the fourth phase, employes were 
sent to the other refineries for on-the- 
job experience with equipment similar 
to that they their 
nent jobs 

In the fifth training phase the em- 
work on the 
equipment at lest 
operations will continue until the re 


will use in perma- 


learning to 
their 


ployes are 


own plant 


finery goes on stream 


U.S. Falls Behind Russia 
In Producing Engineers 


falline behind 


nduce enel 


America is rapidly 
Russia in the race to pre 
neers, 

This warning was issued at the fall 
meeting of the American Society of 
Mechanical Engineers by M. H. Trvt 
ten. director Office of Scientific Per 
National Research Council 
Pryt- 
total number of trained 


sonnel 

It seems probable” said Di 
ten. “that the 
engineers in Russia today is closely 
number in the 


comparable to the 
- Rus 


us Po accomplish this, the 


sians have increased the number of 
engineering graduates from 29.000 in 
1948 to more than 50.000 in L954. In 
contrast. the | Ss only 


19.000 engineers in 1951 


vraduated 


Drawing on information obtained 
from Soviet sources and statistics cov- 
ering the past 50) years Dr. Trvtten 
stated that the number of higher edu 
Russia nm 


1939 to 


cational institutions in 
about 750) in 
1952. Enrollment in 


to YVIOOO0O, an 


from 
OO oan 


creased 
about 

these institutions grew 
increase of SO percent. same period 
kven more significant is that enroll 
profess onal training has 


past 25 


ment for 


grown sixfold in the years, 


training of <em 


while supporting 


professional personne] h is rown 


sevenfold 
Soviet professional three-year train 
secondary 


ing begins early in the 


schools where emphasis Is strongly 


on seience and mathematics for all 


students. There are no electives and 
about W percent of the curriculum is 
devoted to science and mathematics.” 
He reminded his audience that pet 
percent of our high 


h id 


science courses and only 6 to & percent 


haps only 20 
school graduates have eeneral 
have had physics and chemistry 

The Russians. he have 


so00 


said, sore 


technikums. or technical insti- 
offering 


These schools have over a 


tutes, three and four year 


curricula. 
million students and are now turning 
with 


~~ 
—_ 


out 350.000 eraduates annually 
90.000 engineering technicians 
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*DISPLACED VAPOR from volatile hydrocarbons 

stored in fixed-roof tanks need not be vented to the atmosphere 

\ Horton Vaportank can save that vapor and save you money 
The Vaportank is an independent vapor storage unit that can 

he interconnected to one or more fixed roof tanks by large 

diameter vapor piping. As the central storage unit in a vapor saving 

system. the V aportank has a flexible he mispheri al membrane 

attached to the top of its vertical shell. Vapor displaced from 

interconnected tanks by increasing temperature of filling is stored 


under the flexible membrane As lone as the capacity of the Top: A 5O000-cn, tt. Horton Vaportank and 
ome ol the siateen hired root tanks to which 


Vaportank is not exceeded. no Vapor ts vented to the atmosphere 
it is interconnected, at the Taylor Ou and 


When conditions causing the displacement are reversed 
7 ' F i} ' k (,as Company refinery, Corpus Che fi 
‘ urns t ‘ - 
ee Vapor Secuen ‘ “ - Texas. Above Cutaway view of a Horton 
hy ‘ 


Further information. estimates or quotations on Horton baportank hoawine the tervihls ar 


Vaportanks. or other Horton” vapor saving structure 
may be obtained by writing our nearest office. There is no 


obligation on your part 


CHICAGO BRICCE « IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Ationta 3 2146 Healey Building Detroit 26 1520 Lafayette Building Pittsburgh 19 3237 Alcoa Building 
Birmingham | 1548 North Fiftieth Street Houston 2 2126 C & | Life Building Solt Lake City 4 531 West 17th South Street 
Boston 10 1030—201 Devonshire Street Los Angeles 17 534 General Petroleum Building San Francisco 4 1551—200 Bush Street 
Chicago 4 2463 McCormick Building New York 6 3302—165 Broadway Building Seattie | 1331 Henry Building 
Cleveland 15 2234 Midland Building Philadelphia 3 = 1608—1700 Wainut Street Building Tulsa 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnica Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda... Av. General Justo 275, Grupo 306, Rie de Janeiro, Brazil 
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ba ° mal stability of msulating materials. The 

Reviewing New Books symposium reported in this book is an 
. mportant part of such effort 

Sponsored by ASTM Committee D-9 

tlectrical Insulating Materials, the 

symposium was presented at the 57th an 

al meeting of ASTM held in Chicags 


Petroleum Facts one ; % r a “ a ; seca newly 1954. kleven papers are included 


Petroleum Facts and Figures, 
ican Petroleum Institute 





A Symbol of America 


eS re Hugh Roy Cullen: A Story of Amer 
illion | 1 pr é new «le pment ithium soay ican Opportunity, by Ed Kilman 
00 barrel tele t vear. the plex soay n-soay lling ager and Theon Wright, Prentice-Hall, 
\mert ret eul stitut ranpl | ‘ ntl cts ol ‘ Inc., 70 Fifth Avenue, New York 1! 
dtl reciemt or { nt ; nara In Texas, where stories erupt like 
vushers about “fabulous” men and the 
ough and thorny paths they have fol 
CUnes emuca: OF odes wed t accumulate large’ tortunes 
° . Hugh Roy Cullen is best known for 
Insulating Materials ~_e Mcage Mog BP 

Symposium on Temperature Stability = 'illions 
of Electrical Insulating Materials, Not that Cullen's early determination 
(STP N 161), American Society und drive towards the acquisition of 
for Testing Materials, 1916 Race countless millions does not read like a 
Street, Philadelphia 3, 141 pp., $2.7 fairy tale in the true American tradi 
refiner con f For years insulating materials have tion. For it does; especially in this new 
hore cirabliny ope " : been «divided nt everal temperature book by Ed Kilman and Theon Wright 
employe raring me | ne classes based to a large extent on a broa The authors recount the trials and trib 


eage tabulat lefimition of their composition, such as lations in the early life of one of the 


is doimg and 


rganic, morganic, combinations of or world’s wealthiest individuals. They re 

° 9 ganic and imorganic, etc. Service experi late, motraditional fashion, how the tire 
Lubricating Greases nee has served enerally to confirm the less Te Xan, in the tace of all opposition 
classifications and to establish the sug clung tenaciously to his convictions 

Manufacture and Application of Lu vested temperature limits for each class onvictions which eventually paid off in 
bricating Greases, by ‘ J. Boner In view of the rapid development of new i gusher of dollars. They record his 
Reinhold Publishing Cor ting materials im recent years, it perseverance, his creed which called for 


ye ila 
450 i irk Avenue, Ne York is become increasingly apparent that him to “piteh-in-and-pertorm not 
977 pp., $18.50 


rat 
i ! nst 


t methods and standards are neces stand-by -and-sugygest,’ his dreams 
ides for determining the the vhich gave him hope and his hope 


DESIGNED FOR YOU! 


FOR om , , 
FOR YOUR ; 


What's your product . . . gasoline, butane, anhydrous 
ammonia? No matter what it is, Lubbock Machine and 
Supply Company can manufacture a transport tank 
that’s engineered for your product and priced for 
your budget. Your transport tank from Lubbock Ma- 
chine and Supply will carry the maximum pay load for 
your state, fit your individual trucks, and conform to 
state highway and ICC regulations. Write today for 
information regarding prices, pay loads, our easy 
budget plan, etc. 





LUBBOCK MACHINE & SUPPLY CO. 


{Om miences® P.O. DRAWER 1589 PHONE 2-5261 — LUBBOCK, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page PrerTROLEUM Ik |: | | N I I 





Why | keep 
2 spare gauge glasses 


For top boiler safety, the experts tell me 
never to put the same glass into a gauge after 
I've had it apart 

That's why I always keep one spare around 
The other one? Well, I like to feel that, if 
someone should accidentally break a gauge, 
I've got another one all ready to go into place, 
without losing any valuable time 

In football, they call it “depth.” In boiler 
maintenance, they call it smart planning. And 
for the few cents it costs to buy two spares, 
I get rid of a bothersome replacement problem 

- . . 

Why don’t you give yourself that confidence? 
Call your industrial distributor and order two 
spares for plant. Of 


course, you'll want Pyrex brand gauge glasses 


every boiler in your 


safest on the market, because of strong, heat 
resistant construction. They're casier to read, 


chemical stability resists 


too, because their 
corrosion by steam, keeps glass fog-free longer 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Application Recommended Product 


CORNING brand stondard 
gouge glosses 


Norma! Conditions 
(Up to 100 p.s.i.) 


PYREX brond high-oressure 
gouge giosses 


Higher temperatures 


PYREX brand heavy-wall 
gouge giasses 


Higher pressures 


PYREX brand red-line 
gouge glosses 


Extra visibility 
Viewing inside PYREX brand sight glosses 
furnoces, reactors 

pressure vessels, etc 


PYREX brand lubricotor 
glosses 


Lubrication 
inspection 


PYREX brond oi! cup 
glosses 


Visible discharge 
devices 


New Books... 


birth to the energy which 
ugh. Cullen’s early life 
as mirrored in this book, is a study in 
American opportunity. It is intended as 
substantiation for the that m 
America the individual is important and 
Vital ingredient in 


ave 
carried him thre 


stand 
faith is a successtul 
living 
Like 
the uncertaim oil game, the 
of Kilman's and Wright's bo 
ed mdividualist, a member of 
em-sock-'em school that 
he theory that the difficult was easy, 
took a little time. Hard 
determination and faith were the 
by-words which marked thei 
been the story ot 
Almost to a man they 
where it happened t 
crop up and turned it into wealth 
The challenge and romance in Cul 
struggles as depicted by the 
distinguishing 


many ! iis contemporaries u 
Roy Cullen 
ik was a 
that 


ascribed 
impossible 


activities 
Such has many a 
Pexas millionaire 
met opportunity 


len > early 
then, are not the 

ot hus lite In 
struggled and an impressive 
made fortunes. Cullen has emerged 

the individualist he is today becauss 

f his numerous philanthropies. The 
ok records the many altruistic 
credited to Cullen but most readers will 
heard of them. Not 
history, and at the 
front page im the 


many have 
number 


I« NAS 


acts 
have already long 
ALG tie tact Satie 
time almost every ‘ 
U.S. by setting up four million-dollar 
funds in twe Sharing in the gifts 
four hospitals, of four different 
denominations, If any phase of Cullen's 
construed as a symbol of the 
Way, it is acts this 
Hugh Roy Cullen has done 
money that has won him re 
fame and not the manner im 
made the money 
Cullen Foundation, which dis 
funds for philanthropic pur 
poses, he has given oil properties worth 
$160 million. This amount should last 
even the Cullen) wenerosity§ for 
time to cone 

Authors Kilman and Wright 
turned out an engaging story. It suc 
ceeds im spite of the fact that it incor 
porates tragments of almost every suc 
written Theirs 1s a 
success story with a plus. The plus ts 
Cullen's kindnesses towards his fel 
' 


days 
were 


life can be 
\merican 
It is 
with hus 
spect and 
which he 
To the 
tributes 


such as 


what 


have 


ever 


ces Story 


4 mat 


Fire Codes in Six Volumes 
volume ., Na 


tional Fire Protection Association 


National Fire Codes, six 


60 Batterymarch Street, Boston 10 
SO pet volume 

lhis compilation of 

| as developed by thie 

\ssociation has 

as of July 30, 1954 


1938, the 


162 fire ifety 
Natronal 
be cli 
! 


sucad mn 


been periodically 


This edition, the 


dt 


i additiun 


r five vol 

le Liquid 

Combustible 

sts, Chemicals and Explosives 
I11—Building Construction and 
Volume T\ uishing 
Volume \ Klee 


kext 4 


National 


ment 


For more data on advertised products 


Problem 


To produce more ammonia with- 
out excessive expansion of exist- 
ing facilities 


GIRDLER helped solve this prob- 
lem by developing two highly 
active catalysts, G-19 and G-3. 
Without sacrificing quality or en- 
larging the gas plant, the use of 
these two GIRDLER Catalysts on syn 
thesis gas production resulted in 


[Store output 


— 


Girdler specializes in solving 
catalyst problems. Its knowhow is 
at your service. 


FOR 


WRITE... 


“the 
GIRDLER 
Company. 


& OIvisioN OF 
MATIONAL CYLINOER Gas COMPANY 


Gas Processes Division 
LOUISVILLE 1, KENTUCKY 


NEW YORK * TULSA * BAN FRANCISCO 


use Readers’ Service Cards, lost page 





embodies t 
ures trom standard met! 
gineering texts 
the tact that 
nterrelated, a spea 
pment is ncluded 
meecri texts 
tf equipment it 
operatl ms 
n equipment 
pter, ti MIiVe the 
neepts t the 
gll process.) 
Easy Chemical Engineering al engineering, sta th an applications of the principles 
‘ i i i ‘ ‘ ! 1 lat ‘ pt Cal siznihcance 
Elementary Chemical Engineering, niclin t et t i the coretical principles is discussed 
Ma Pete MetCsraw-Hill | 


Solvents & Plasticizers 


OPT. eee, un % The Technology of Solvents and Plas- 

ticizers, by A. K. Doolittle, JTolu 

P Wilev & Sons, Inc., 440 Fourth Ave 
e, New York 16, $18.50 


I. 


“Sweetening” 
with 


Refiners! Triangle Brand Copper Sulphate is the right 
reagent for your oil sweetening process. Triangle Brand 
Copper Sulphate is available in grades for use in dry form 


API Standar 


The American Petre 


11 


when oil must be partly desulphurized, or for aqueous 


soluttns to remove mercaptans, other sulphur com- announced publicat 
, urd of “Measurin 

pounds, malodorous and resinous substances from cracked » Crede Ol} and 

distillates. Use Triangle, it’s 99% +> pure. 


PHELPS DODGE REFINING CORPORATION 


40 Wall Street, New York 5, N.Y. 
230 North Michigan Avenue, Chicago 1, Illinois 


For more data on advertised products, use Readers’ Service Cards, last page 





NON-STOP POWER GENERATION. That's what the Aetna Portland Cement Company expects — and 
gets — from its 5000-kw Worthington turbine-generator despite the roughest kind of operating conditions. 


Runs 52,500 hours without a break 


Six years of 24-hour-a-day operation without a stop, 
except for annual plant shutdown. 

That's the record this 5000-kw Worthington turbine- 
generator has chalked up at the Aetna Portland Cement 
Company’s plant in Bay City, Michigan. 

Installed in 1948, the rugged Worthington unit is the 
main source of power for this cement plant, operating 
at full load (often at 20% overload) in an atmosphere 
of highly abrasive dust. 


SEE the Worthington Corpo wo RT | } 
k 


ration Exhibit in New Yor 

City, A_ lively, informative 

display of product develop Se ae ae 
SSP 

ments for industry, business ————— KMi4sVad, 

and the home. Perk Avenue SAINI 

and 41st Street 


One big reason why Aetna, like so many other lead- 
ing industrial firms, chose Worthington is the undivided 
responsibility that goes with every Worthington turbine- 
generator. Both the Worthington turbine and generator 
are designed to operate as one unit and are assembled 
and completely tested before shipment. 

For more facts about Worthington turbine-genera- 
tors, write to Worthington Corporation, Steam Turbine 
Division, Section T.4.8, Wellsville, N.Y. TA8 


STEAM TURBINES 


Single- and Multi-Stage Turbines * Turbine-Generators + 


A GREAT TEA 


Deaerators * Boiler Feed Pumps * Surface Condensers 


mM IN STEAM 


REEINEI For more data on advertised products, use Readers’ Service Cards, last page 





Who's Meeting... 





imperative extreme care be taken 


API at Chicago n obtains Sic measurement and 
There is stil! t ! nt A I = % ables as accuracy is of 

mos por acl fundamental 

be studied 
toward simplifying the 


mor 


j vetnent im pres 


Sampling care 


neasurmyg 
nl and petrole inh 
should be 
ial opreation mse 


Poday 


tory appl atte 


witl ive 


towards e, reducing the time required 


increasing the accuracy of the re 
(S.H Dowdell, The Britis! Amer 
(nl Company Limited, Toronto) 

Automation is already making 


strides im thie madustry 


s problem 


Inasmuch a 
n oof 
4 tank. of 
tables will le 


i metet peti leuin 


prey 


reflecte: 


meas 
equip 


The hiective sc the cliate 


heet apphed to automatt 


inn the 
sam pling amd testing or 


eact tire 4 mmeasuret 





Since 1915 


EQUIPMENT FOR 


MOST ANY SOLUTION, 
CORROSIVE OR NOT- 


PUMPING 
TREATING 


BLENDING 
EMULSIFYING 
VALVING 
HOMOGENIZING 


CENTRIFUGAL AND PROPORTIONING PUMPS 
GAULIN HOMOGENIZERS, COLLOID MILLS 
HILLS McCANNA DIAPHRAGM VALVES 
HIGH PRESSURE TRIPLEX PUMPS 
JET VACUUM APPARATUS 


THE EDWARD SOPH CO. 


768A M & M Bidg. 202 E. 18th St. 
HOUSTON 2, TEXAS TULSA 14, OKLA. 
Phone PReston 0564 Phone 3-6659 
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PeTROLEUM 


' 


preparation of those financial statements 
and operating-control statistics which 
management has found to be essential 
tor prompt and intelligent business de 
cision (J. H. McClintock, Esso Star 
ard Oil Company, New York) 
Management would like to have 
the over-all function of measuring, 
pling, and crude oil petroleum 
products with balance: 
consideration being wiven to the follow 
personnel 
pertormance time, sim 
st, screntific 


sali 
testing 
accomplished 
ing ideas dautomatization, 
safety, short 
plhieity and low ce: accurac 
standardization and general acceptance 
\. .at has taken place in the 

very od but not good enougl The 
job must be done better (G H Supple 
Petroleum Corporation, los 


past ts 


General 
\nceles) 
Look : a 4.2 percent imcrease 
in total demand tor all oils im 1955. An 
estimated 18.6 percent drop in the vol 
exports should be more thar 
offset by a 5.3 percent gain in domestic 
demand. This would put the level ot 
demand at 8,460,000 barrels a day. Som: 
of the new problems which industry 
will have to tace Natural gas price 
control, the recurring agitation for con 
tuels, threats of «i 
vorcement, and limitations of highway 
(John W. Boatwright, Stand 
Company [Indiana], Chicago) 
Industry in general will make a 
stable recovery in 1955. The long-range 
look tor the economy is even brighter 
with population, research and atomic en 
ergy being the most dynamic forces at 
play (Allyn P. Evans, Lionel D. Edie 
and Company, New York) 

There are many things an oil 
company can do to reduce highway ac 
cidents. One way 1s a comprehensive 
safety program through the operation 
oil company’s own motor vehicles 
program should include: a 
prepared and strictly enforced set 
penalties for offend 
company 
testing of! 


ume oft 


trol over renewed 


capacity 
ard Ohl 


of an 
rhis 
fully 
of rules, including 
supervision otf 
periodic 
supplements 


Care 


ers; improved 
drivers; initial and 
drivers; a tramung « 
by attituch conditioning 

centive rewards to. truck 
chauffeurs; and inspection of al 
tramin 


yur Se I 


material; 

drivers and 
rewular 
cars and trucks Phe 
broadened to 
company en 
(Stank 


company 
program can le inc luce 
evening meetitizs tor all 
ployes and their families 
Learned, Phillips Petroleum 
Bartlesville) 

. Lack of standards of heater tubs 
most serious refinery stan 


Compan 


remains the 
ardization problem. Its solution involves 
restricting the heater designer to a list 
of standard tubes. The adoption of cor 
pany standards can increase the avai 
ability of heater tubes; but for an over 
all solution of the problem the develoy 
ment of an API standard for refiner 
type fired oil heaters is recommencde 
(C. S. Perkins, Union Oil Compar 
Califormia, Los Angeles) 


GPI at Essen, Germany .. . 


..» The German Petroleum Institut 
annual meeting included two Americans 
production, refining 
and coal chemistry: Dr. Gustav Egloft 
of UOP and Dr. Heinz Heinemann 
Houdry. Dr. Eeloff received the Engle: 
Medal of the society; Dr Heinemars 
talked on Houdriforming 

... A new method ir. the 
tion ot ethylene has been developed us 


in its sessions on 
| 


polymeriza 


as a catalyst, Th: 
uses a ¢ catalyst 


ing aluminum triethy! 


method such as « 


REEINER 
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One of a Series of Interest to the Petroleum Industry * 





1954 


Two New Type Lube Oil Additives 
Developed by Du Pont 


New polymeric additives offer low-cost solution to sludge 
problems resulting from low-duty engine operation 


Since sludge deposits caused by stop-and-go driving are a major problem in 
the average passenger car, two new Du Pont lube oil additives can give you 
a tremendous sales advantage in the motor oil market by overcoming this 
widespread trouble. They also offer outstanding advantages to operators of 


urban taxi, bus and truck fleets. 


Unique Spectrometer Traces 
Little Known Reactions 
Leading to Knock 


At the Du Pont Petroleum Laboratory, 
new light is being focused on happen 
ings in the combustion chamber. 

Re seare h scientists using anew spec 
able to study, as 
what goes on in the com 


trometer are now 
never before 
bustion chamber just before knock. 
The apparatus, W hich was deve loped 
for the Petroleum Laboratory, is built 
around a single-cylinder engine. Light 
1S passed through windows in opposite 
sides of the combustion chamber—in 
one window and out the opposite The 
engine is operated in such a way as to 
cause the reactions leading to knock 
to take place throughout the entire 
combustion chamber rather than, as is 
normally the case, in only a small por 
tion of the chamber 


Sludge problems in the making! Stop-and-go city driving 
conditions like this are a major cause of engine sludge 





and viscosity-index improving proper 


two new additives are Du Pont 
Oil Additive 564 and Du Pont 
Lube Oil Additive 565. Both are poly 
meric additives with outstanding de 
tergency and varying in shear stability 


The 
Lube 


Electrical Impulses ties, 
Double-action 
These two-way detergent 


and V. L. improving addi 


As the light passes through the mixture 
in the engine some of its energy is ab 


4AVYf = ° 
and 


to determine what causes knock 
how tetraethyl lead and other materials 
react in the fuel to prevent it. From 


as this, it is 


windows of quartz rock salt and lithi 
um fluoride make it possible to cover 
the ultraviolet’ visible and infrared 


such hoped 


sorbed by the chemicals present in the 
The light 


engine is converted into elec 


combustion chamber. leay 
ing the 
trical impulses for automatic recording 


on a strip chart. Combustion chamber 





rewions 

Because each chemical reaction Ith 
the chamber varies the amount of light 
that through at different wave 
lengths, the spectrometer can make a 
automatically—of changes tak 
ng place within the chamber. 


vets 
rec ord 


First of its kind 


This is the first of its 
kind. And it is being used exclusively 


spectrometer 


equipment 
new ways of suppressing knock will be 
Already the spectromete! 
is beginning to yield valuable informa 
tion on hydrocarbon radicals formed 
under pressure in the 
chamber—and their role in knock 

When final results of these tests have 
been analyzed, findings will be pub 
lished and made available to thre pe- 
troleum and automotive industries. 


lise Ove red, 


combustion 
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PETROLEUM CHEMICALS DIVISION 
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| ASSISTANT EASTERN REGION MANAGER 


CONTINUED 


New Additives 


re economical and exceptional 
ve in retarding sludge torma 
caused hy low pe low te 

perature md other driving 

Phi the help ti 


ine lubrication and to ¢ 
fui life of the enwine 


condition 
maintain good en 


te na the vse 


Reduces sludge 

‘ ' hike 

tive maintain more efficient operation 
ol the « tem. Oi§l screen 

filters are kept clean and 
sludwe-free ulting free flow 

of oil keep it in 


ly they opel iting condition 


polymeric lube oil vai 


rivtitie oil 
ind oil inne 
And the re 


through the engine 


Cost less than other detergents 
Phe new Du Pont polymeric lube oil 
vlclitive we effective in low concen 
tration Phi combined with their 
two detergen V.1 mnprover ae 
tion. means lower cost m 


raded oils of 


mutacture of 
rreilti-s uperior pertorm 


Test results 

fo test the eflectiven ol Du Pont 
Lube Oil Additive 564, a fleet of taxi 
cabs was run for 50,000 miles of low 
duty service. Factory-new engine 
ith tall cl ith all { iby if the bers 
ol the test th oil-drain period ‘ 
tablished at 4500 to SOOO mile 

Some of the test cars were operated 
with representative heavy-duty mo 
tor oil (Por Services MS 1; 
Other were operated with the wre 
base oil to which Du Pont Lube Oil 
Nllitine 64 and an antioxidant had 
heen added 

The result of thi test are 
clearly in the following photographs. 


NOTICE THE DIFFERENCE in sludge on the oil 


screen and timing geor cover on the left as 


Wore 


rite 


shown 


compared to the clean appearance of the cor 
responding ports at the right. Those on the left 
were operated on a representative heavy-duty 
motor oi! (For Services MS and DG). The cleanl: 
ness of those on the right resulted from the use 
of the same base oi! to which Du Pont Lube 
Oil Additive 564 and an antioxidant had been 


added 





Wesiey T. Donsnemien was recently 
named Assistant Manager, Eastern Re 
vion, by the Du Pont Petroleum Chem 
icals Division. Prior to this appoint 
ment he had erved as an Account 
Manager of the Eastern Region 

He joined the Du Pont ¢ ompany in 
1952 as a representative 
in the Petroleum Chemicals Division 
He started his career as an engineer in 
the Technical Service Division of the 
sso Standard Oil Company at Bay 

iv, New Jersey. He 
sales engineer for ¢ | sraunm and 
Company in Alhambra. California 
From 1948 until he joined Du Pont, he 
manager of the 
Division of the 
Miss 


sale S-seTvice 


then became a 


Was issistant sales 
Chemical 
Foxboro Company in Foxboro 
ichusett 

Mr. Dorsheimer was graduated from 
Institute of Technology with 


1 
Tree’ in cnenn il envinecrimg 


Industries 


Clarnedi 
S. ch 


WESLEY T. DORSHEIMER 


He isa member of the American Chem 
ical So ety and the American Insti 
tute of Chemical I ngimecrs, 


Du Pont Metal Deactivator Valuable 
Additive for Distillate Fuel Oils 


When used in diesel and home heating 
oil Du Pont Metal Deactivator 
LINED hic thres outstanding advan 
faves 

1. It retards residue formation during 
storage. In the distribution of distillate 
fuels it is difficult to avoid copper con 
tumnination which accelerates oxidation 
This copper is rendered in 
active by the addition of extremely 
small quantities of DMD. 

2. It prevent: color deterioration caused 
by copper catalyzed reactions. 

3. It inhibits formation of copper mer- 
captide. Copper mercaptides formed 
by the reaction of mercaptans with 


reactions 


Commercial quantities of both these 
new Du Pont additives are now avail 
ible. For testing their effectiveness in 
your own oils, any of our regional of 
fices listed below will be glad to ar 
range for free samples. 


copper o1 brass sometimes pose a seri 
OUS proble m in diesel and heating oils 
Vhey can plug filters or other 
and compl tely stop the How of oil 
An economical way of minimizing the 
harmful effects of this 
deactivate the coppel chemically with 
DMD 

Although DMD is highly 
when used alone in fuel oils, it 
maximum value when used in combi 
nation with an antioxidant and dis 
persant such as Du Pont Fuel Oil Ad 
dlitive No. 2. 


parts 


reaction 1s to 


effective 


is ot 


Better Things for Better Living 
. . « through Chemistry 


Petroleum Chemicals 


Phone COlumbus 5.2342 
Phone RAndo!ph 6.8630 
Phone Tulsa 5.5578 


NEW YORK, N.Y 1270 Ave. of the Americas 
CHICAGO, itl 8 So. Michigan Ave 

TULSA, OKLA.—1811! So. Baltimore Avenue 
HOUSTON, TEXAS—705 Bank of Commerce Bidg Phone Blackstone 115 
LOS ANGELES, CALIF.—61!12 So. Flower St Phone MAdison 5.1691 
Petroleum Chemicals Division, 80 Richmond Street West, Toronto |, Ontario 
Nemours Bidg., 6539—Wiimington 98, Del 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 
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IN CANADA, Dy Pont Company of Conodo Limited 
OTHER COUNTRIES. Petroleum Chemicals Export 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division . Wilmington 98, Delaware 
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NLGI at San Francisco... 


New officers for the National 
Institute include H 
.. Hemmingway of The Pure Oil Com 
pany, president; W. M. Murray of Deep 
Rock Cul Company, vice president; and 
lirectors M. R, Bower of The Standard 
Oil Company (Ohio), A. J. Daniel of 
Battenfeld Grease and Oi] Company, G 
A. Olsen of Sunland Refining Company, 
KF. E. Rosenstiehl, of The Texas Com 
pany, W. H. Saunders of International 
lubricating, and B. G. Symon, of Shell 
Onl Company 
Hat ld M lraser vice 
nal Lubricant Corporation, was 
NULGI Award for Distin 
evement at the annual meet- 

r earned his citation for several 


Lubricatme Crease 


president ot 


Internati 


achievements in- 
Wartime 


ndustry 
solving a 
production of the 


} 
! cip om 
ving the 


cendiary bomb 


ACS Division... 


... Everett C. Hughes, chief ot the 
ir cal and Physical Research division 
rd Onl Company (Ohio), 

been elected chairman ot 

‘etroleum Chemistry, the 

American Chem 
take office on 
succeeding Profe SSOT 
COSSIM, head of the De 


(Chemistry m the Carnegn 


of the 
will 


lechnology 
» Oblad, director of 
Houdry Pri 
Hook, Pa 


ana 


chem 
rpo 
bee 1 
Wheeler G 
research ot 


reelected 


cess Ce 
has 
in-elect 
‘ director ot 

ration, Detroit 
ire! 


represent the division's six 


Union Carbide Appoints 
Kinzel Research Director 


Kinzel has been appointed 
( nion ¢ arbide 
Corporation He was tor 
Electro Metal 


Union Cat 


gustus B 


i research at 


e pre sident of 
pany, owned by 
of numerous tech 


applied 


articies on 
weldin 


e author 
scientihic 


wineecrit testin 


ERRATA 


In “More 


| 
« Mass Veloeit if 
ild be UO. 50 and 100 alone 


air velocity along the 


“ 1 > «) $0 and 


division execu 


Ball of the 


geographical areas on the 
tive committee were: J. S 
| S. Bureau t Mines, Larannue, Wyo.; 
Philip C. White of Standard Oil Com 
(Indiana), Whiting; Dr. Viadimu 
Union Oil Products Com 
Ill.;: Dr. Max Neuhaus 
ompany, Ine., New 
Standard 


pany 
Haensel ot 
pany, Hinsdale 
letterson Chemical ¢ 
York; Dr. A. ¢ 
Oy] Development Company 
N. J., and Dr. Jerry McAtee 
search & Development Company, Pitts 


Patterson ot 
Linder 


of Gult Re 


burgh 

Ds Hughes is a past chairman ot 
ACS’s Cleveland Section and is a fellow 
of the American Institute of Chemists 
An authority on the manutacture of gaso 
line, he is credited with 19 patents and 


numerous publications 


Who's ll 


In the Future... . 


.. World Plastics and Trade kxpo 
sition will be keyed to the billion dollar 
western states industry (April 6-10, Los 
Angeles)... AIChE plans symposia on 
gas absorption, solvent extraction, fluid 
bed processes and chemical industry o1 
ganization at its annual meeting (De 
cember 12-15, New York City)... The 
role of industry in basic research will 
be discussed at the Industrial 
Section of the American Association tor 
the Advancement of Science (December 


30, Berkeley, Calif.) ... The New York 


Science 


OLV 
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rrr 


w , uM 
FILLER UP WITH 


STAUFFER cuemicats 


. . . for the Petroleum Industry 


Sulphuric Acid 
Muriatic Acid 
Caustic Soda 
Processed Sulphurs 
Sulphur Chlorides 


Carbon Disulphide 
Carbon Tetrachloride 
Perchlorethylene 


Solvents Blended to suit 
individual demands. 


Available in drum to tank car quantities from 
43 strategically located plants and ware }iouses. 
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STAUFFER CHEMICAL COMPANY 
380 Madison Avenue, New York 17, N. Y. 


221 N. La Salle St., Chicago 1, Ill. * 636 California St., San Francisco 8, Calif 
326 S. Main Street, Akron 8, Ohio + 824 Wilshire Boulevard, Los Angeles 14, Calif 
890! Hempstead Rd _, Houston &, Tex 


« N. Portland, Ore. « Weslaco, Tex + Apopka, Fla 
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The New Balley Recorder provides continuous chart 
records of any four measured variables: 
% combustibles density flow pH ratio speed 


combustion differential liquid level position smoke density temperature 
conductivity draft % oxygen pressure specific gravity vacuum 


RIEINER 


For more data on advertised products, use Readers’ Service Cards, last page 





Recorder for— 


' Pneumatic and Electric 
C Transmission Systems 


i = is a panel-mounted recorder that offers new versatility 
never before available in a single instrument. Its unique interchangeable- 
unit design permits recording up to four measured variables, regardless of 


their nature or the location at which they are measured, 


Individual plug-in type pneumatic or electronic receivers—and corresponding 
integrators —are interchangeable in the four identical frame-slots, permitting 
any combination of four pneumatic or electronic signal receivers, or any two 


receivers and their two integrators. 


For the first time you can record four telemetered measurements on a 
single 12-inch circular chart —with a minimum of first cost and installation 
expense, and a maximum of operating economy. Low cost multi-purpose 


components permit fast and easy adaptation to new or changed process cy cles. 


Visit the Bailey Booth at the Instrument Show 
Check These Outstanding Advantages 


Extreme Flexibility of Application is provided through the use of pre-cali- 
brated plug-in ty pe units — pneumatic or electronic —to record any measur- 
able variables, in any combination. For example, you can “plug-in” pneu- Plug-in type integrator 
matic receivers along with electronic receivers to record up to a total of four 
variables on the same chart. Or your recorder casing can accommodate two 


integrators and their two corresponding revording receivers for rate of flow. 


Faster, Easier Servicing of instruments is possible because of the new, sealed 
ink sacs and capillary pens. Under normal conditions ink sacs need be 


replaced only once each year. There is no day-to-day inking of pens. 


Faster, Easier Ordering from Stock results from the unique standardized 
unit design. You can seleet any combination of recording receivers to fit 
your needs, by reference to simplified catalog specifications, and receive 
shipment without the delays ordinarily resulting from custom assembly. 
Complete interchangeability of plug-in ty pe components simplifies stocking 


of spare units. G34-2 
Write for complete specifications—vuse handy coupon below Plug-in type electronic receiver 


Bailey Meter Company 

1043 Ivanhoe Rd., Cleveland 10, Ohio 
Please send me product specifications on 

the new Bailey Recorder, as follows 


(_] With Pneumatic Receivers— Spec. P11-5 


C With Electronic and Pneumatic Receivers 
Spec. E12-5 


COMBUSTION 
TEMPERATURE [inoue 
PRESSURE = 
GAS ANALYSIS 
LEVEL 
RATIO 
FLOW State 


Compan, 


Street and Number 
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XACIL 


and it’s automatic... 


Your present indicating or recording 
pyrometer controls can be made to 
function more precisely—minimizing 
overshooting and undershooting—to 
meet the closest temperature-control 
requirement. 

Simply introducing the XACTLINE 
into the control circuit will give you 
this “Straight-Line"’ temperature con- 
trol. It automatically anticipates tem- 
peroture changes before they occur 
—producing a short on-off cycle. Un- 
usually sensitive performance is due to 
the complete electric operation—no 
moving mechanical parts. No adijust- 
ment or coordination with the control 
instrument is necessary regardless of 
the size of the furnace—electric or 
fuel fired—length of the heating 
cycle, or size of the load. 


feact reproduction of temperature chart for a 
heating process showing the comparison of the 

Straight Line’ temperature control produced by 
XACTLINE and the saw tooth curve obtained with 
only conventional control 


price $89.50 F.0.8. cHicAGO 
115 or 730 Volts, 60 Cycle. 
Complete installation instructions. 
Lele]-i-te]. F 
:f SERVICE.>: 
CLAUD S. GORDON CO. 


Manulacturers * Engineers + Distributors 

Metallurgical Testing Machines + Temperoture Control 

instruments + Thermocouples & Accessories + Industrial 
Furnaces & Ovens 

25 « 3000 Seuth Wollace St., Chicage 16, If. 

Dept 275 « 2035 Hamilten Ave., Cleveland 14, Ohie 


j 


326 For more data on advertised products, use Readers’ Service Cards, last page 


timnent a) f ‘ re ( on if 


nlerence 


| / ] 


sentation (February 23, New York 
The ASM will hold a session o1 


ised in the petroleum industry 


Western Metal Congress and 


«position (Mareh 28—April 1, Los 
Anweles) 


CALENDAR OF MEETINGS 


DEC 
2- 7 


APRII 
14-15 


National Exposition of Power and 
Mechanical Engineering, Com 
mercial Museum, Philadelphia 

Natural Gasoline Association of 
America ‘Panhandle -Pleins 
Retional Meeting), Herring Hotel 
Amarillo, Texas 

Ol tndustry Information Committee 
Waldorf-Astoria, New York 

American Institute of Chemical 
Enaineers Annual Meeting 
Statler Hotel, New York 


SAE Golden Anniversary Annual 
Meeting), Sheraton-Cadillac and 
Statler Hotels, Detroit 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Okla 

Chemical Market Research Associa 
tion Joint Meeting with Com 
mercie! Development Assocta 
tion , Edgewater Beach Hotel, 
Chicago 

Symposium on Instrumentation for 
the Process Industries, Aoricul- 
tural and Mechanical College of 
Texas, College Station, Texas 

Symposium on Hydrocarbon 
Chemistry, Sponsored by South- 
eastern Texas Section, American 
Chemical Soctety, Rice Hotel, 
Houston 


ASTM Committee D-2 on Petroleum 
Products and Lubricants, 
Rice Hotel, Houston 

American Petroleum Institute 
Division of Marketing, Lubrit 
catine Committee), Sheraton 
Cadillac Hotel, Detroit 

Natural Gasoline Association of 
America Regional Meeting). 
Scharbauver Hotel, Midland, Texas 


National Association of Corrosion 
Engineers, Annual Conference 
and Exhibition), Palmer House, 
Chicago 

American Institute of Chemical 
Engineers, Kentucky Hotel, 
Louk ~ille, Ky 


Natural Gasoline Association of 
America Annual Convention, 
Baker and Adolphus Hotels, 
Dallas, Texas 

American Soctety of Lubrication 
Engineers Annual Meeting and 
Lubrication Exhibit), Hotel 
Sherman, Chicago 


American Institute of Chemical 
Engineers, Shamrock Hotel, 
Houston 

Liquefied Petroleum Gas Assocta- 
tion (Annual Convention), 
Conrad Hilton Hotel, Chicago 

American Petroleum Institute 

Division of Refining, Midyear 
Meeting), pb my Le, St 
Louis, Mo 

American Petroleum Institute 

Division of Marketing, Lubrica- 
tion Committee), The Greenbrier, 
White Sulphur Springs, W. Va 

Chemical Market Research Assocta- 
tion (Annual Business Meeting), 
Hotel Plaza, New York 


Fourth World Petroleum Congress, 
Rome, Italy 

Soctety of Automotive Engineers 
Golden Anniversary Summer 
Meeting, Chalfonte Haddon Hall, 
Atlantic City, \.J 


TENNESSEE CORPORATION 


SULPHUR-DIOXIDE 
is RIGHT 
For YOUR JOB! 


If you have a job that calls for 
a superior reducing or 
bleaching agent, antichlor, pH 
control or neutralizer ... 
Tennessee's highest quality 
Sulphur Dioxide will do it 
better. Usually a more efficient 
and economical operation can 
be had through the use of this 
chemical (SO_) with its varied 
and extended uses. 

Let our technical staff show 
you how you might employ 
Tennessee's highest quality 
Sulphur Dioxide to greatest 
advantage. 


L CONTAINERS | 


bad Cylinders 


® Ton Drums 
Tenk Cars 


® Tank Trucks 


Samples. Specifications and Detailed 
Information on Request. 


TENNESSEE Fu CORPORATION — 


617-29 Grent Bvilding, Atlonta, Georgia 
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Collins Logan 


been cou 


James W. L. Stone, who has 


tinuously active in the pump industr 
for the past 18 vears, 


and Bowler Pump Company as 


has joined Layne 
head ! 


Mla sale STOLE has bee col 


Dean Collins has been named Shreve port 
listrict manager tor the Meter and Valve 
livision Rockwell Manufacturing 
Company in a reorganization of the di 

lidwestern sales set-up. At the 
tl n established a new 
ch Col 


Vistons 
Satnie tine e divisi 
district Ti at Shreveport, wi 
lins will head, set up a new West Texas 
Branel fice at Midland and converted 
its Dallas district as 
ell as a regional office 
Collins was formerly a sales engineer im 


district 


sales office into a 


headquarters 


the Tulsa 


sales en 


Herbert M. Logan, tormerly a 
Meter 


lulsa district of the 


winecer mm thie 


McDaniel Rowland Thomas 


William G. McDaniel, tormerly a sales 
engineer with The Foxboro Company 
branch office in Houston, has been ap- 
pointed manager of the Corpus Christi, 
lexas, branch. He replac es W A Rock, 
who recently joined the firm of Schultz 
y Cia., S. A., Foxboro representative in 


Mexico 


K. H. Rowland, tormerly general super 
mtendent of the Charleston, W. Va., 
plant of Carbide and Carbon Chemicals 
Company, a Division of Union Carbide 
and Carbon Corporation, has been ap 
pointed assistant works manager of the 
division. He will make his headquarters 


in New York 


Ray ps Thomas has become manager of 
the Sales Order department of — the 
Hydreco division of New York Air 
Brake Company. He has been with 
Hydreco 1945. For the past sev 
years he has served in purchasing 


since 


eral 


president in 
director of 


Charles T. Zaoral, 


operation 


vice 


charge ot and a 
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Propps Hegeman Kirtley 


ind Valve divisi 
named dist: 


Rx 


Edward D. Propps, | 
t Dallas district ot 

Valve division 
Dallas 
whe Wea 


icc! 1 rhe 
ell’s) Mete and 
cistriet manager at 


Mc Laughlin 


manages 


been named 
to succeed W R 


regional severa 


app inted t 


weeks ano 


A. K. Hegeman, tormerly district man 
awer of the West Coast office of Clark 
Bros. Company at Ios Angeles, has be 
president of the company 
direct the West 


come a vice 
He will continue © 
Coast office 


Bruce C. Kirtley, tormerly with The 
M. W. Kellogg Company, has joined the 
Catalyst division of National Aluminate 
Corporation in a technical sales capacity 


Zaoral Perdue Malone 


New York Air Brake tor the 
vears, has been elected president. Ber 
Peyton, formerly president, was 
made chairman of the board 


William R. Perdue, Jr., who 
Ethyl Corporation in 1950 as 
been elected director, 
treasurer of tine 


past two 
nard 


jooine d 
yeneral 
counsel, has vice 
president and corpo 


ration 


Normal A. Malone has been named 
chief manufacturing engineer of The 
Ohio Injector Company. He was tor 
merly with Otis Steel Company, Repub 
lic Steel Corporation and Timken Roller 


Bearing Company 


Verland W. Belt has been named 
superintendent of Ohio Injector 
tefore joining OIC, he was with 
Dresser Industries, Inc, and Affiliated 
Equipment, Inc. In his new posi 
will be responsible for all pro 
activities, including 
and work schedules 


eral 


Gas 
tion he 
duction 
testing 


assembly, 


Norman Lieblich, formerly general sales 


REFINER 


Mudwilder Carver 


uston, he wall 


With 


represent 


headquarte rs om bie 
Naleat in the Gulf Coast area 
Robert H. Mudwilder has been appointed 
representative tor the Cata 
National Aluminate in 
urea, Hle was) previously 
\inerican 


a tee hnical 
vst division of 
the Midwest 
Hie¢ tor 
ompany 


ale ens (seneral 


lransportation ( 
Leslie D. Carver, formerly technical 
service director of the Rubber Chemicals 
division, has been appointed export tech 
nical sales manager for Witco Chemical 
Company and Continental Carbon Com- 
pany. He has been with the Witco 
Continental organization since 1948 


Warren B. Hermes, previously with 
Brown and Root, has become a sales 
engineer with Maintenance Engineering 
Company. He will devote his time to the 
Masoneilan and Smith Meter Sales di 
vision 


Lieblich 


manager, has become vice president of 
Kieley & Mueller, Inc. He previously 
served with the company as chief appli 
cations engineer 


John H. Drew, sales trainee for the past 
two years at The Oster Manufacturing 
Company, has been appointed to repre 
sent the company in the Mid-Continent 
oil field territory, which includes Texas, 
Oklahoma, Louisiana and Arkansas 





Bremer Elected President of 
Vertical Turbine Pump Group 
Warren | 


Bremer, vice president of 
Layne & Bowler Pump Company, Los 
Angeles, was elected president for 1955 
of the Vertical Turbine Pump Associa 
tion at the association's recent fall con 
ference meeting held in Chicago 
Other officers elected to serve 
1955 included: vice president 
H. Reeves, vice president of Layne & 
towler, Inc., Memphis, Tenn.; secre 
tary-treasurer—B, A. Tucker, sales man 


during 


William 
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Foxboro Opens California Factory— 
The new instrument service and assembly building recently opened by The Foxboro Company at 
‘ San Leandro, Calif., has more than doubled the company’s West Coast manufacturing facilities 
‘ Architect's drawing above shows the building, which provides 8400 square feet of space for the 
Service, Production and Sales departments. The new factory is fully equipped for all types of 


instrument work and is so designed that future expansion can be easily accommodated 


Carbide and Carbon Announces 
Promotions in Plant Personnel 


Dy . 
/ / oblem: Continuously measure catalyst flow rate in TCC or Houdri- Several promotions in its plant organiza 


flow Catalytic Crackers on have been announced by Carbide 

irbon Chemicals Company, a Divisios 

Carbide and Carbon Corporation 

South Charlest \ \ plat 
nd DD. Glem met superintend 
charge ! 


ipyprou tea 


{ ‘lil , 
Rucker, fe ! supermtender 
gas and utilities at the South Charlest: 
plant, has beet ippomted plant superu 
. ACO tendent 
jt GAGER In the Institute plant, Hea I. Coons 
ov | N. Dickinson have beer ippomnted 
assistant) superintendents mm charge of 
chemeals production. Coons had been ar 
S / : ; irea supervisor at the South Charlestos 
0 ULION: Radioactive beads and Tracerlab Flow Rate Meter plant, Dickinson an area supervisor at the 
Institute plant 
: ; In the Texas City plant, RoC) Hieron 
Description of Application: the time required tor the bead to us, formerly in charge of all raw 1 
d olefin production. has he 
Ihe id containmne Zircomum ) the fixed distance between ae vet se nee csewnes Mae 
roduced into the catalyst. At , ts of tubes. The computer sas production and related 
point, two banks of g¢ ind recorder are mounted in the | Woody and Wallace Given 
la control room, while a pre amplift ! New Posts at Allis-Chalmers 


Gs. V. Woody has heer appomted spe 


al assistant to the vice pre 


ire mounted aroun 


pipe »yY’ to 10 ipart and bot! is mounted in the structure be 
conn cted toa single rate tween the two sets of gelee! tubes 


order. A radioactis \ computer adjustment is pro 


led that the density of the 


computer Passace o flowing italyst can be ted into 


ame bead by the secon 0 the instrument as a product to be 


truly stops th compute which multiplied by the flow rate to pro 


then calculates tl eloci niect vic 1 oh cord im terms ol 


knowl da ‘ italyst ton hour Two Draw New Assignments in 
Flexonics Corporation Shifts 


It becarigee ‘ ‘ ( orpe 


| Hite: 


per hour from the 


2030 WRIGHT AVENUE 


HIGH STREET ag 
RICHMOND 3}. CALIF Frank ¢ 


BOSTON 10. MAS 


WASHINGTON - NEW YI CLEVELAND - PARI 
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ATRESIA TEI 
TEMPORARY STRAINERS 


Made by 
a skilled 
mechanic 
and not by 
“just some 
guy with a 


Established 


1901 q torch.” 


REVOLUTIONARY CONSTRUCTION 


Smooth, efficient contours . no weld 
“blob” around edge of ring. The flange 
is precision rabbeted into the ring joint 


Fritz W. Glitsch Conferees Pause— gasket making deformation at that point 


Taking time out from their annual sales conference held in Dallas recently are these members impossible, 


of the Fritz W. Glitsch & Sons organization: bottom row, left to right—Hans C. Glitsch, Julian MAC-IRON offers a complete listing 
Tunno, Bob Fowler, Bryan Ross and Fritz W. Glitsch, Jr.; top row—S. G. Higginbotham, Nat Nes of line and temporary strainers. The 
bitt, Gordon Lindskog, Bob Allen and Roger Greenman latter of woven wire, perforated basket 
; ; . and conical . all for use with raised 
Francis ( s Al Permutit Reassigns Two face, and ring joint flanges 

—* Ppemhey — ; I hie Industrial Sales departmet ol 
the Permutit Company, New Yor 

ippomted K. G. Barnhill and 1 


A large stock on hand is maintained, 
special strainers made to specification 
Write direct for a catalog and complete 


nelle sales engineers at Boston information 


incmnati, respectively 


rare win semanas the cules of} ee ee re Company 


deceased 


agg ect cee: cag 3 ’ Warren and Water Sts. Sandusky, O. 
ARR TE NOE AR TR PI 





GAUGE REPAIR 


Nr, 


, ™ 
bia, & 
FAST SERVICE | 


FLOW TUBE 


measures flow 
in either 
direction 


° N.TI y 
GE tt Ing 
my 


REVERSIBLE The Flow Tube is symmet ACCURACY Produces differentic! from 

a with upstream and downstream port f nts of equal cross-sectional area fur 

dentical. When the flow is reversed the dif nished with head copax ty curves and quar 

ferentia eversed Permits metering re anteed for exceptional accuracy when used 

verse tlow at lowest poss: ble equipment cost with any standard indicating, recording or 

integrating meter 

LOW INSTALLED COST Average length We put the accuracy back in your 
s only 1% times the pipe diameter, and LOWEST HEAD LOSS. The Flow Tube can gauge or instrument: We have large 
straight runs entering and following ore not be dé yned to produce a measurable dif stocks of new gauge: Qu: ility work 
required unless tolled neor throttling ferential with the lowest permanent 


fy 
volves or pressure loss of any type head meter 
Write for Bulletin FT-101, of for specific recommendations eo) TULSA GAUGE 


FOSTER ENGINEERING COMPANY 9 =: AND 
835 LEHIGH AVENUE UNION, N. J INSTRUMENT CO. 


AUTOMATIC VALVES SAFETY VALVES FLOW TUBES ae S le oe 
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KOPR-KOTE 


THREAD LUBRICANT & SEAL 


4 


Pat. No. 2.54 


THREAD & GASKET 
ANTI-SEIZE COMPOUND 


for Precision Threads, 
Studs, Nuts, Flanges 
and Gaskets 


KOPR-KOTE 
esti 


Contains copper flake and metallic lead 
Provides compicte protection 
against wear and tear —seizure, 
galling, leakage and corrosion 

For high temperature refinery 
service — stills, super heaters, 
headers, hand-hole and man- 
hole plates, cylinder heads, 
engines, heat exchangers, 
valves and pumps 

KOPR-KOTE will remain 
suspended and not deterioriate, 
dry out or harden, even when 
exposed to atmosphere. Imper- 
vious to air, water, steam, oils, 
ammonia and hydrocarbons 
when made up. 











Major Refinery Reports: 

“Using KOPR-KOTE extensively on return 
bends of our furnaces. One man can hot- 
bolt the whole assembly in less than one 
day. Previously, one or two men working 
three days were needed to disassembie 
using other lubricants. KOPR-KOTE now 
allows this work to be done by one man 
in approximately four hours*’ 


Order from your supply house 
or send for Technical Bulletin 


bank, Calif 


3099'No. California St., Bur 


— BEport Office 


30 Rockefeller Plaza, New York 20,N.Y 
Canadian licensee 


Jet-tube of Coneda ltd , Edmonton Alberta 


For more data on advertised products 
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POTATO 289905508 
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Worthington Associate Opens New Plant— 

This new plant was recently opened in Madrid by Worthington Corporation's Spanish associate, 
Bombas y Construcciones Mecanicas Worthington, S. A., with an inauguration ceremony attended 
by business, industrial and government officials. The visitors at the opening toured the plant and 
plant offices housed in a separate building. The new plant will produce a wide variety of 
Worthington pumps ranging from feed pumps for locomotives to deep well and vacuum pumps, 

as well as diesel engines and steam turbines. It covers an area of 45,000 square feet 


Beaird Sends Huge Storage Tanks to Mexico— 

On their last leg of o trip to Reynosa, Mexico, these giant 70,000-gallon pressure storage 
vessels manufactured by The J. B. Beaird Company, Inc., await border clearance at Brownsville, 
Texas. Part of an order of 41 similar storage vessels, they are slated for use at the new Reynosa 
gasoline plant of Petroleos Mexicanos. Each tank requires three railroad flatcars for transporta 
tion. They will provide some 2 million gallons of capacity for storage of oil and gas products 


Shand and Jurs Confers on Sales— 

Shan! and Jurs Company held its third general sales conference recently to acquaint people 
in its outside sales organization with improvements in layout, machine tool equipment and 
production made in recent years. Those participating in the week-long conference were, left to 
right: Ralph Cayford, Montreal; Paul Neves, Seattle; R. W. Blake, Chicago; Cliff Loat, Vancouver, 
BC. A. E. Jurs, Sr., Berkeley; Ralph F. Ley, New York; Ralph H. Smith, Los Angeles; P. C. Jurs, 
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here she is, E: 
180 Tons a day of Ammonia.. 
o] 4 1 Oo) Ola T-Molalil 


It's a real grass-roots plant 


Who built it?... Foster Wheeler.. 
Designed it and built it 
; from the ground up... 





A model of the 30,000 bbi/day Model IV Fiuid Catalytic 
Cracking unit, designed and engineered by Foster Wheeler 


for the new “Caltex” refinery at Kurnell, Australia. 


FOSTER WHEELER 


166SG6 BROADWAY, NEW YORK G6, N. 





Suppliers eee | 


Berkeley; | M. Greenlee Houston; | 

E. Jurs, Berkeley; R. J. Echeverria, 
Berkele y; H. M. Druham, Chicago; R 
M Young, Berkeley; Breen Ringland, 


Cfulsa; J. T. Drumm, New York; and 
A. E. ‘Jurs, Jr., Berkeley. Cayford is of 
Lytle Engineering Specialties, Ltd; 
Neves is with Nebar Supply Company; 
ind Loat represents P. D. McLaren & 
Son. All others pictured are with Shand 
and Jurs Company 


Penn Industrial May Be 
Merged With Burgess-Manning 


Che board of directors of Penn In 
dustrial Instrument Corporation, Phila- 
lelphia, has voted to accept a proposed 
plan for merger of the company with 
Burgess-Manning Company. The merger 
roposal had been previously approved 
by the board of directors of Burgess 
ne and is now subject to ap- 
proval of the shareholders of both com 
pany and to approval of various legal 
letails by the legal counsel 

The merger proposal contemplates 
that Penn Industrial Instrument will be 
merged into Burgess-Manning, which 
will continue as the surviving company 
Penn Industrial will continue in_ its 
present organization as a division of 
Burgess-Mannin< 


Wyatt Metal Honors Employes 
With Long Service at Dallas 
Wyatt Metal & Boiler Works recently 


honored employees with service of 25 years 
or longer with a dinner held in the Baker 
Hotel in Dallas. Raleigh Horstenstine, 
president and one of the 25-year men, gave 
watches to the following in recognition of 
service with the company 

’ F. Ebert, Inge Grant, W. H. Hare, 
Sr., Edward Haynes, B. C. High, Bill Hol- 
land, W. D. Jimerson, Leonard A. Lindsey, 
Charles R. Moore, ¢ I. Motes, Wyatt A 
Perry, F. T. Pirkle, W. C. Ray, R. C 
Rogers, Ilo Royal, Matt Stricklin and F. B 
Swift, all of Dallas; and T. J. Dahl, Guy 
Gambrell, L. M Goth, Roy Hall, 2 
Hays, Edward C. Jones, W. Jones, | 
Grady Jordan, W. McDugle, Louie Mc- 
Laren, Clyde E. Morton, Richard Nossek, 
T. Ll. (Pat) Patrick, R. M. Pugsley, C. W 
Rogers, Sr, Walter B. Van Wart and 
Reidel H. Wilson, all from Houstor 


J&L Opens New Warehouse 
and Plant in Lancaster 


Operations at Jones & Laughlin Steel 
Corporation’s new warehouse and container 
plant in Lancaster, Pa., were scheduled to 
get under way this month. The 100,000- 
square-foot area of the building is divided 
about equally between the warehouse and 
the Container division plant. Area to be 
served by the warehousé¢ comprises castern 
Pennsylvania, Delaware, Maryland and 
West Virginia 


U. S. Steel Division Will 
Carry Tubular Goods Stock 
The Oil Well Supply Division of United 
States Steel Corporation has arranged to 
carry selected stocks of oil country tubu 
lar goods in “in-transit” storage at selected 
barge terminals 
’rice for carload quantities of such ail 
ry tubular goods handled through the 
1! loaded trucks or cars 
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with Gunold, 0. Bockman Oxygen Analyzers 


MANY RANGES 


MODEL F... ranges of 0-5% , 0-10%, 
0-15% O2 and higher. Accuracies os 
high as .05% Oz. 


MODEL G... for 02 ‘concentrations 
as low as 0-1000 ppm—as high as 
95-100% O2. Accuracies to 40 ppm 


Multi-Ranges Are Also Available. 


The various applications highlighted above are only a 
few of the many ways Arnold O. Beckman Oxygen Ana- 
lyzers—industry’s great new profit builders—are being 
used by progressive operators to boost profits, cut costs. 

These are the only oxygen analyzers that continuously 
measure process streams by an advanced magnetic prin- 
ciple that provides direct physical measurement of the 
oxygen itself —not of some secondary relationship. 

Heart of the unit, as illustrated, is a dumbbell-shaped 
test body suspended in a magnetic field. Sample gas sur- 
rounding this test body causes it to rotate in the field, 
depending upon the oxygen content of the gas. The move- 
ment of a light beam, reflected by a small mirror on the 
test body, is measured by simple electronic circuits... 
and the result indicated directly on a conventional re- 
corder or indicator. It's simple, positive, accurate! 


No chemicals — filaments — catalysts 
cams —compkcated mechanical parts! 


Send for Helpful Free Literature which describes hie 

unique operating principle in detail —explains its many 
and When writing, outline yew per 

tievler operations— —we'll gladly supply specific application 





1020 MISSION STREET, SOUTH PASADENA 3, CALIF. 
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| Suppliers... 


there will be the “at-mill” carload price 
published by the National Tubs Division of 
{ S. Steel, plus the 500-ton barge rate 
from the shipping point to the barge ter 
minal, plus 4 percent of the “at-mill” ca 
load price published by National Tube 


Detwiler Succeeds Neubert 


DESIGN TY: ame 4S Taylor Export Manager 


export manager of Taylor Instrument 


Co.ipanes He suc 
PERFORMANCE ceeds John H. New 


ho establishes 











department 40 
years ago and served 


m® continuously as its 
Manae;r evel since 
; Detwiler will be, 
: im turn, succeeded as 
liv Ss onal sale S$ mat 
ager by Granville F 
Barnum 
Detwiler joined 
: Faylor in 1932 as an 
app! cation engineer 
ane | epeciaiine: din the 
Detwiler application of pro¢ 
ess control equipment to the rubber and 
ge) J chemical industries 
ENTERING Seven Get New Assignments 
MIXERS In Atlas Powder Chances 
A new vice president and director has 
wen elected at Atlas Powder Company. At 
the same time the Atlas board of directors 
| appointed six other executives to new posi- 


tions in the company’s [-xplosives and 








Chemicals departments 
kdward J. Goett, formerly director oi 
the Commercial Development department, 
is the new vice president and member of 
W TYPE MIXER 1 TO 50 H.P. the board of directors. He will be in 
. ' | charge of the compan) 's Chem als, Darco 
und Comannseial Developn ent departments 
Kenneth E. Mulfe on formerly general 
NEW TYPE 1 TO 100 H.P. | manager of the Chem als cle partment, has 
| been named assistant to Goett 
W. Clayton Lytle, who had been general 
manager of the I-xplosives department, 1s 


1 


hemicals 




















the new general manager of the ¢ 
department 

Max k. Colson, formerly director ot 
operations of the txplosives depart 
ment, is now general manager of that 
denortment 

Willis FE. Collins, Ir., formerly director 
at explosives sale Ss, has been named as 
istant general manager of the | xplosive $ 
epeirtone nt the new sule directo i 
(,eorg W Thompson, wee | h ad heen as 
istant to Collins 

Harry L. Moat was named director 


explosives production 


UL. S. Rubber Divisions 


ee Name Lovell and Kieswetter 
NEW TYPE SIDE ENTERING MIXER—'/2 TO 30 H. P. i aia tank Gow hes aceite as 


stant general manager of the Mechanical 


Special Bulletins available on request ( oe ae bn Mig | h rece oe 
PUT YOUR PROCESSING PROBLEMS UP TO — = has be n nan = — as 

sistal oO rw wener.! manag ol ¢ col 

. pany’s International division 

INTERNATIONAL ENGINEERING, INC. well ormey les maar of am 
DAYTON 1, OHIO Footwear and General Products divisior 
will have the responsibility for supervising 
production and research as well as sales 








NEW YORK—15 PARK ROW —WOrth 2-2580 | operations in Mechanical Goods divisior 
CHICAGO — 407 S$. DEARBORN — WAbash 2-0733 NEW TYPE “PF” AND “PS” aieswetter will supervise activities of 


the International division in Great Britan 


TULSA — W. C. MEYERS CO. — WRIGHT BUILDING % TO 5H.P. oe ee toto Gaiens ik 


ated and associated con pames and with the 
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ORBIT 


aly 


ASA CLASS 
VENTURI TYPE 


Flanged End Only 


Carbon Trim 
Stainless Trim 


(MAXIMUM RATED WORKING 
TEMPERATURE 250° FAHR.) 


The venturi is an addition to Orbit's 
line of ASA Class valves. We now 
offer both the full round opening 


type and the venturi opening type 


Packed with Teflon 


Now being used in the following 
basic chemical process industries 
Petrochemical industry, fertilizers 


rubber, chemicals. Other applica 


AVAILABLE SIZE RANGE -— VENTURI TYPE tions include natural gas gathering 
FLANGED END ONLY , 
and distributing systems. Hydrocar 








ASA CLASS SIZES ASA CLASS SIZES 
150 Lb ot oe 900 Lb.| 3”, 4”, 6” 

300 Lb.| 2”, 2%”, 3”, 4” 6” 1500 Lb.] 2%”, 3”, 4” (and many other applications) 
400 Lb a ig 2500 Lb.}2'2”, 3”, 4” 
600 Lb ee ee Pe a 


AVAILABLE SIZE RANGE — FULL ROUND OPENING TYPE 
FLANGED AND SCREW END For complete description and pr 


bon processing plants 
































ASA CLASS SIZES ASA CLASS SIZES see 22nd edition of Refinery Catalog 
300 Lb. | 2”, 2%”, 3”, 4” 900 Lb.} 1”, 14”, 2”, 2%”, 3”, 4”! — or write for literature 
400 Lb. | 4” PAG .~a ae es 

GOO tb. 41", 14". 2". 20". 3. Vee eet” 2,. 2%, 3 


























ORBIT There is Only One ORBIT VALVE 
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sales organization and customers of the 
livision in that area 


X-Rays Seen in Big Roles 
In Inspection of Materials 


Che use of high-energy x-rays in combi- 
nation with image intensifier systems for 
the inspection of materials has a bright 
future ahead of it. This was the predic- 

. tion made recently by Dr. Ernest E. Charl- 
The Re search Instrument ton, consultant in nucleonics and radiation 
: : a at the General Electric Research Labora- 
for Production Line Use tory at Schenectady, N. Y. 
. Speaking before the annual convention 
of the Society for Nondestructive Testing, 
Inc., Dr. Charlton paid tribute to those 
credited with introductng radium as a high- 
voltage gamma-ray source for the nonde 
structive testing of materials and to those 
who helped bring the x-ray machine into 
use for the same purpose. Then, looking 
to the future, he said that advancements 
“make it possible to predict a high-voltage 
x-ray generator could be built to operate 
at four million volts that would not be a 
great deal larger than the existing 2 Mev 
STRUMENT FOR mobile xX-Tra unit (resonance trans 
torn 
5 THE 


Diamond Schedules Startup 
of Muscle Shoals Facility 


The Muscle Shoals chlorine—caustic soda 
plant recently sold by the government to 
Diamond Alkali Company is being recon 
photometer has proved to be a highly efficient research instrument. This ditioned and is expected to resume opera- 

tion by January 1 
research quality is being applied daily to routine control problems, First step in Diamond’s move to get the 
resulting in faster, more accurate, and more economical analyses plant into production was the awarding of 
; a contract to Leonard Construction Com- 
pany for rehabilitation and construction of 
certain additions to the plant and equip- 


Originally designed tor one routine job, the Beckman infrared Spectro- 


Analyzing mixtures (Natural substances, 
H f ment 
ere are some of reaction products, etc.) The plant, located at Muscle Shoals, 
the fields wherein Determining the amount of impurities o> ee built by tl a rene in 
ate 1950-1952 to meet an anticipated chlorine 
this double-duty (down to one part per million). shortage as a result of the Korean crisis 


Identifying organic compounds in solution When the shortage failed to materialize, 
the plant was maintained in standby condi- 
tion, until purchased by Diamond in Oc 


Exploring the structure of new compounds tober 


tool can serve - 
(pure or in mixtures). 


your business 


In dollars and cents, no instrument can beat the Pritchard Engineers Seek 
Beckman IR-2. Low price, low installation cost, and Cooling Tower Design Data 


kxperiments now under way by J. | 
, & Company utside Independ- 
expensive spectrophotometer on the market nce, | ‘ timed at finding an equation 
prediction of the 


Sensitivity, accuracy, and reproducibility of results p mene ; ue tee deol 


low cost of operation combine to make it the least 


are unmatched ; ; 
nn ’ ‘ f the Prit 


work its to me: 
ice. Pritcl 


next with little or no maintenance even under oi ; deter g how well 


This instrument will operate from one year to the 


cool water : 


h the deci 


adverse conditions. Where high humidity, extreme 


contrasts im temperature, and mechanical shocks how much | required; and 
have caused other instruments of its type to fail, the emoving 


Beckman IR-2 has stayed on the job 


Pressed Steel Car Renamed 
Name of Pressed Steel Car Company 

Inc., has been formally changed to U.S 

Industries, Inc. The change came, accord 


4 i - ing to John I. Snyder, Jr., president and 
chairman, because the old name had be- 
come outdated because of the company’s 


highly diversified activities today 
BECKM A N | N S T R U 4 E NTS, iN 4 | Fos pera than halt a sande, the com- 


FULLERTON 1. CALIFORNIA © Pany made nothing but freight cars. Now 


For further information, write for Data File 92-25 
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Busiest loading rack in the Midwest 


relies on Rockwood Ball Valves 


Day in, day out, twenty-four hours a 
day, the fuel loading rack above fills 


tank trucks in record time. 


Eight Rockwood Ball Valves perform 
this grueling operation, opening and 
closing in trigger time permitting a 
full, round flow of fuel — and preventing 
dangerous oil sludge on the loading 
pavement by remaining absolutely leak- 


proof. 


What makes Rockwood Bail Valves so 
outstanding? These four exclusive features 
assure trouble-free efficiency 
Full Round Flow 
volume of fluid stream 

no minimum loss. 


no change in shape or 
no turbulence 


Quick Opening and Closing only a quarter 


turn needed, even under full pressure 
Longer Wear -Resistance chrome-plated 
bronze ball withstands abrasion, pitting 


and scratching. 


ROCKWOOD BALL VALVES 


FULL, ROOM, 


FLOW 


leakproof Seal pressure of fluid auto 
matically positions ball against seat to 


form tight seal 


If you are not now using Rockwood 
Ball Valves, send coupon today for 
complete information. Valves come in all 
pipe sizes. Tested and listed by Under 
writers’ Laboratories, Ine 


S vot oe 
ROCKWOOD SPRINKLER COMPANY 


572 Harlow Street 
Worcester 5, Mass. 


Send me illustrated folder V-4 on 
tockwood Full-Flow Ball Valves 
Name 

Tithe 

Company 

City 


Zone 
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it is widely diversified and an important 
factor in several industries 


Company Changes 


O. A. Johnson, formerly of the Dallas 
sales staff of Southern Engine & Pump 
Company, has been promoted to man 
ager of the company’s Fdinburg, Texas 
office. Cleburne E. McCaslin, who has 
been with the firm for the past six years 
in Houston, has been transferred to the 
Edinburg sales staff . . Eugene M. 
Smith, previously a development engi 
neer in the Mill Research and Develop- 
ment department of Youngstown Sheet 
and Tube Company, has joined Lukens 
Steel Company as assistant director of 
research 

William H. Sparr, Jr., formerly head 
of the Development & Research division's 
Technical Field Section, The Interna- 
tional Nickel Company, Inc., has been 
transferred ‘to New York and placed in 
charge of the Steel Section of Inco’s 
Nickel Sales department. C. T. Haller, Jr., 
has been placed in charge of the Pitts 
burg Technical Field Section replacing 
Sparr. Haller was formerly in charge of 
the Cincinnati Technical Field Section 


OIL RESISTANT George L. Hoobler, formerly with the 
Ductile Iron Section of Inco’s Develop- 


ment and Research division, has been pro 
moted to the division’s Pittsburgh Techni 


. 
Inside and Out cal Field Section. He has been with [ne 
since 1947 


Paul A. Manor, a design enyvineer wit! 
Surface Combustion Corporation at Co 
lumbus, Ohio, for the past ten years, has 
been named chief engineer of Rockwell 
Manufacturing Company’s lubricated 
pluw valve plant at Barberton, Ohio 

Deane H. Wilson, formerly credit 
manager of Evans Products Company, has 
been appointed credit manager of Ameri- 
can Blower Corporation. He previously 
worked in American Blower’s Credit de 


PETROC H EM Fi RE HOSE PS Ralph A Rockwell - appointed 


chief engineer for the Valve division of 
Weighs 50°, less, yet takes 50°;, more pressure than con- pee seme agp ns Se 
. . > ° » *FO schnical Cons é ( 
ventional oil resistant, rubber covered fire hose! It is the division, he will continue to serve as 
the first fire hose made exclusively for the oil industry. advisor to — division s Sales and Engi 
‘ neering departments, coordinating i¢ 
Neoprene tube. Jacket of Dacron yarn impregnated design, application and production of 
with black oil-proof Neoprene rubber. So flexible it can industrial valves . . . Ray E. Fleeson 
‘ . ‘ ‘ a has been named to the sales staff of the 
be tied in knots; easily coiled or folded for minimum Chicago district office of the Tubular 
storage space. So strong and abrasive-resistant you can Products division of The Babcock & 
“ : “Whe Wilcox Company. Since 1946, he has 
use Quaker Petrochem fire hose under any refinery con- heen in charge of the Cleveland sub- 
ditions for pressures up to 500 lbs.; temperatures up = of the Beaver Falls district sales 
¢ o - ottice 
to 300° F. Joseph B. Inferrera, formerly chief 
. mechanical design engineer, has been 
Write for name of nearest distributor. appointed executive engineer of Worth- 
ington Corporation Wilson F. Marks 
. . has been appointed product manager 
Belting, Hose, Packing and Cold Applied Coatings Section, Tar 
Moulded Rubber of every | Products division of Koppers Company, 
r Inc. He was formerly field sales man 
construction for every need. ager for Universal-Rundle Corporation 
Dr. George L. Royer has become 
administrative assistant to the general 


QUAKER RUBBER COR POR ATION manager of the Research division of 


American Cyanamid Company. He will 


DIVISION OF H K. PORTER COMPANY, INC. coordinate policies on budgets, person 


wy weve’ ae nel and publications at the division's 











Stamford, Conn., Pearl 


| laboratories at . a 
PHILADELPHIA 24, PA. | River, N. Y., and Bound Brook, N. J 
Branches in Principal Cities | Robert W. Southard has been ap 
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USES REPUBLIC STAINLESS STEEL 
PRESSURE TUBES 


@ For its heat transfer equipment requirements, Sinclair Refining Com p=n 9 
uses large quantities of stainless steel tubing. And to help fill this need, Struthers 
Wells, Warren, Pa., heat exchanger manufacturer, relies on Republic Steel. 


Back of Struthers Wells’ choice lie good reasons: Republic is the world’s largest 
producer of stainless and alloy steels. Republic pioneered the widespread use 
of stainless, as well as the manufacture of stainless steel tubing. And in shell 
and tube equipment, Republic’s more than a quarter century of experience 
translates itself into longer life between retubings. 


Installation costs are lower, too. ELECTRUNITE Heat Exchanger Tubes are uniform. 
That means uniform wall thickness, without longitudinal thin spots. Uniform 
diameter, which means tubes slide easily and quickly through holes in drums 
or headers. And since tubes expand evenly, there's less danger of over- or 
under-rolling. 

You, too, can have all these advantages by specifying Republic ELECTRUNITE 
Pressure Tubes on your next order for new heat exchangers or retubing. Avail- 
able in carbon as well as stainless analyses. For more information write to: 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 
220 East 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES 7 CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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PORTFOLIO OF BIRD-ARCHER 
ENGINEERING SERVICES 
FOR WATER TREATMENT 


For experienced counsel and personal attention to water 
or steam problems at your plant, it will pay you to call on 
Bird-Archer’s qualified engineers. Highest quality chemi- 
cals and over sixty years experience assure maximum results 
with Bird-Archer’s Complete Water Treatment Service. 


PLANT 
CHEMICAL 
enna TREA TNE 
FORMULATI 
d-Archer custom —_ A 
yt | treatments < 


-~hemica 
lates chet “ 
yout specific problem 


EQUIPMENT 
1ONS 
RECOMMENDAT 
Specification and furnishing 


hen 
ens uipment Ww 
of additionay ea ging complete 


ecessary,. 4 
analy sis of savings and be 
made possible. 


PLANT STAFF 
INSTRUCTION 
2 ™ in- 
. technicians * 
Experienced rsonnel in accu- 


ct your pe 4 
vane control and test procedu 


pFRIODIC 
CHECK-UPS 
call-bac 
Bird-Arche 
assure best 


ater or 
Studies of your use ry — be 
team equipment and p 
8 
formance. 


WATER 
AVAILABILITY 

$TUDY om 
Analysis of water supp?! 


starting at source. 


LABORATORY 

service al 

ists specia?- 

rienced chem analyses 
wee scientific water ana’ 


and research. 


ENT 
DEVELOPM 
OF TREATMENT 

SYSTEMS here 


al changes ks to your 


r Service 


Personal 
possible 


plant by 3 
Engineer to 
results. 


Operation 
necessary. ' 
CHEMISTRY 


ER SERVICE 
For Cooling writt f 


ENGINEERING PLUS 
EQUAL BIRD- ARCH 
be 


1 Process 
For Powe 


>» BIRD-ARCHER 


WATER TREATMENT 
THE BIRD-ARCHER COMPANY. 4337 N. AMERICAN ST., PHILADELPHIA 40, PA 
NEW YORK « CHICAGO 
IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontarie 
BIRD-ARCHER COMPANY OF CALIFORNIA, San Francisco 


OR LITERATURE 
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pointed director of personnel for Vapor 
Heating Corporation and its manufac 
turi subsidiar Roth Manufacturing 
Company. Prior to joining Vapor Heat- 
ne, he was director of personnel for 
Infileo Corporation 


Witco Retires Minnig But 
Retains Him as Consultant 


Carl J. Minnig, for many years a vice 
president of Witco Chemical Company 
has been retired from 
that position but is 
being retained as a 

nsultant to the 

ompany 

Since 1937 Minnig 
has been serving 
Witceo-Continental in 
terests throughout 
the | S. Prior to 
that time he was ac 
tive im the levels p 
ment of me sources 
of vas 81 pply to be 
used im the 
tur oft carbon black Minnig 


ind was instrumental 


mianutac 


leveloping new yas fields and pr 
moting the use of gas im industry. He 
has long been known in the carbon black 


Ethyl Plans Expansion 
Of Research Facilities 


kthyl Corporation will spend over $1 
million in an expansion of its research fa 
cilities and technical services to the oil in 
lustry. The expansion will be undertaken 
it Ethyl’s Central Research Laboratories 
in Detroit and at its manufacturing center 
in Baton Rouge 

Major additions to laboratories will be 
made at both locations i order to pre vide 
sull larger facilities for research and de 
velopment programs. Additional wings to 
house new engineering and chemical labor 
atories will be bailt at the Detroit researc! 
laboratories At the Baton Rouge plant 
where the corporation's pilot plant and de 
velopment laboratory are located, a new 
two-story addition will virtually double the 
present development laboratory 


Honeywell Division Opens 
New Denver Research Center 


A new research and product develop 
ment center has been opened at Denver, 
Colo. by Micro Switch, a division of Mir 
neapolis- Honeywell Regulator Company 

The new center will supplement research 
ictivities conducted at the division's main 
office and factory in Freeport, I. Wilbert 
Martin, assistant director of product re 
earch and development will be in charge 
of the new facility. About ten engineers 
and technicians will be employed. It will 
provide engineering and product develop 
ment service for users of precision snap 
cling switche 


Wolverine Tube Establishes 
Mill Depots to Speed Service 
- 


ew mull d pots have been opened t« 
serve customers ot Wolverine Tube. divi- 
sion ot Calumet & Hecla. In ~ Dallas, 
Texas, and Charlotte, N.C. The new facili- 
ties will speed shipment and effective serv 
ice to customers in the Southwestern and 
l-astern districts, respectively. C. T. Fuller. 


Southwestern distri manager, will 
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Meet the man you can call 
with confidence to solve your 
thermal insulation problems 





To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation 
J-M 85°% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.’”’ Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insulation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center — largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M_ Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependabie application 
—Johns-Manville has set up a nation- 
wide organization of J-M insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, vi 
LY 


199 Bay St., Toronto 1, Ont. 
i t . rat. oF 


Johns-Manville First in INSULATION 





MATERIALS - 
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ordinate the Dallas mill depot operations 
nd G. W Overstreet, Wolverine sales 
representative, will coordinate the opera 
tions at Charlotte 


Brant Rawson Forms Firm 
For Manufacturers Service 


Rawson & Company is a new sales com 
pany formed to offer sales, service and 
warehousing facilities to manufacturers in- 

terested im the petro 
chemical industrial 
trade area of Texas 
and Loutsiana 
The company ts 
headed by W. Brant 
Rawson, who recently 
resigned from Main 
tenance Engineering 
Corporation of Hous- 
ton alter being asso- 
ciated with the com- 
pany since 1927, as 
vice president since 
Stair treads by BLAW-KNOX 4 1942 He 1s widely 


oonoaneeddibe 


known in the oil, 
chemical and power 


you can easily make | isos. of resttaistina’ an 


Mexico. Rawson is a past president of 
the Houston Engineers Club 


every step a safe step Du Pont Appoints Two 


Reaional Assistant Manaoers 
Indoor or outdoor, you can rely on Blaw-Knox Stair Treads to provide New assistant managers have been as 
the safety you want in your plant. signed to the Eastern and Gulf Const Re 
- * , , , gion of the Petroleum Chemicals division 
Designed for tremendous strength against impact, these stair treads of E. I. du Pout de Nemours & Company 
are made with twisted cross bars and rolled diamond checkered plate Ire ; 
as illustrated. Wesley T. Dorsheimer, formerly an ac 


nosing 
. . . 4 ou > > feg _ 
But, when desired, you can get treads with a twisted cross bar nosing count manager in the Eastern Region, has 
. been promoted to assistant manager of that 


; > ; 7 * , " > * ; ; 2 . a “ 
or an abrasive nosing. And for specially slippery conditions we can region, replacing Barry V. Cornwall, wh 
supply you with serrated cross bar treads. has been named assistant manager of the 
Just tell us what your application is and we'll offer our recommenda- Gulf Coast Region 


tions as to the best type of tread for your job _ Cornwall has been technical assistant t 
the division’s director of sales since 1952 


x 
Only Blaw-Knox Electroforged Norton ee Expand 
: : Electric Furnace Capacity 
Steel Grating and Stair Treads A new plant will be built in Huntsville 
—have these five exclusive features: eng stem ee See 
Ground will be broken later this month 
a : . : with completion of the plant xpected by 
rigid one-piece construction— easy to install as all a ee, “ec cae a ak eel 
. “ . buildings and equipment is estimated to be 
mth all surfaces accessible —easy to paint oa 

GRATING ’ The new Norton plant will consist of 
- ho sharp corners to clog—self-cleaning two electric furnace buildings, an office 


and utility building and a research build 


miximum open area—for light and ventilation ing. Over-all operation of the new plant 
will be directed by Howard J. Daly, Nor 


on’s electric furnace plant manager n 
Clippawa, Ont., Canada 


Chicago Bridge Elects 


A short note will bring you a copy of new Bulletin No. 2365-R The Chi Rrid . | 
i¢ ucago Bridge é ron Company 
a dimensional sketch will bring you a quotation hen cnnie tn ditinns of Gank ane 
members to its board of directors. George 


lrees, assistant general sales manage 
BLAW-KNOX COMPANY a shana mn oat the iat M. - " 


2005 Farmers Bank Building + Pittsburgh 22, Po. lrees. Fred Goldsby, vice president an 


general sales manawer, a Hl. J. ¢ larke 


non-slip twisted crossbar — safe footing 


} 





vice president and nal 


BLAW-KNOX EQUIPMENT DIVISION were elected as additional 
GRATING DEPARTMENT Board 


ul 
wer ol erectot 
" 


rvembers of the 


Falkner Joins Continental 
Jefferson ¢ Falkner, formerly 
GRATING APPLICATIONS: floors + platforms + walkways + catwalks + stair ayer of electric production for ¢ 


treads + fan guards + shelving + and many other uses, both outdoors and in- “es d | , “J . _ ar : Ne 
as pOINCcE opes UICAN «ivisiol 


doors, for versatile steel grating. gautel Beandry & Machine ompany 


] 22 
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THE FINER ALLOYS PLUS OUTSTANDING 
DESIGN MAKE ANNIN VALVES LAST LONGER 


Many alloys—Ampco, stainless steel, Annico-20, Hastelloy 
B and C—will serve you better when given the benefit of 
Annin’s distinctive single seat body design. Annin valves are 
unexcelled for handling fluids that are erosive or corrosive 
in severe services. Lost motion between the handwheel and 
the valve plug has been eliminated. The one piece valve plug 
and stem is rigidly connected by means of the non-rotating 
stem lock to the operating screw, forming an integrai operat- 
ing unit. Here, for the first time, precise fluid control and 


positive closure is available in manually operated valves 


ANNIN Cees: 


AND AUTOMATIC VALVES in 
or pressures to 30,000 psi 


T re E A ot | i a Cc o La p A M Y 6570 EAST TELEGRAPH ROAD, LOS ANGELES 22, CALIF. 
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PRESSURE 
LUBRICATION ? 


Manzel Force Feed Lubricators 
are known throughout the Oil 
and Gas industries for their 
dependable, economical opera- 
tion in putting the right amount 
of lubricant, precisely where it's 
needed, with the exact frequency 
required. If you have specific, 
dificult’ problems, Manzel can 
solve them with specially en- 


gineered installations. 
CHEMICAL FEEDING 


Here, again, the Manzel organi 
zation has wide experience in 
meeting the peculiar needs of 
the Oi! and Gas industries with 
Chemical Feeders of proven de- 
pendability under the most exact- 
ing operating conditions. Models 
are available with single or mul- 
tiple feeds and with capacities of 
from a few drops to 60 gallons 


per hour. 


For The Answer 


Engineered To Your Specific Needs 


CALL 


an 


DIVISION OF FRONTIER INDUSTRIES, INC. 285 BABCOCK ST., BUFFALO 10, WN. Y. 
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General Electric Receives 
Unusual Shelbyville Welcome 


Several hundred representatives of civic 
ind industrial groups in Shelbyville, Ind., 
recently took part in unusual ground-break- 

g ceremonies for the new plant which 
General Electric Company will build there 
to house its Industrial Heating department 
The new plant will cost an estimated $5 

illion. To welcome General Electric to 
Shelbyville, a large group of the town’s 
representatives took shovels to the new 
plant site and simultaneously turned over 
t portion of sol 


Pritchard Has Promotions 
Promotions have been announced within 
he J. F. Pritchard Company organization 
H. Arthur Martin has been appointed ex 
utive vice president, and W. Earl Dunn 
H. M. Low, A. Russell Young, and W. W 
Deschner vice presidents. Karl EF. Johnsor 
is now vice president and general manager 
f J. F. Pritchard Company of California 
d H. R. Oglesby its vice president and 
reneral manager of Municipal Service 


ompany 


Scovill Refreshes Salesmen 


Scovill Manufacturing Company has held 
! 


two-day refresher course for its indu 
trial hose sales specialists at its Water 
bury, Conn., plant 

Improved customer service was the basic 
idea of the meeting. Salesmen from the 
field participated in discussions conducted 
by the heads of the company’s Production, 
Research, Marketing, Sales, Tool and De 


velopment department 


New Company Organized 
Refractory ( nstructions Ine 5 a 
newly formed organization which wil 
pecialize in pneumatically applied re 
fractory and fire brick installation 
Harry McPherson is president and R. I 
l’rice is vice president in charge of fiel 
tructiot hie mipal eadquat 
ite ] ] | 


Wat Cit M 


B-1-F Divisions Exhibit 

Pwo divisior f B-I-F Industri In 
f Providence, R.1., early this month ex 
nt at the 2lst National 


hibited instrume 
Vower Show im Viuiladelphia, The Builder 
l’rovidence division exhibited 
lucer and a unit f 
tcring chlorine ras The 
\ 1 presented il 
portional blending of 


Shanks Draws New Post 


( D Shanks has been appointed res 
lent engineer at Charleston, W. Va., f 
Bailey Meter Company. He was for 
merly assigned t he pany’s Cir 


cinnati office 


Du Pont Starts Up Terminal 
EK. I. du Pont de Nemours & Company 


Im ‘ has put its new tetraethyl lead trans 
fer terminal near Ferndale, Wash., in op 


uM REFINER 





BADGER 


EXPANSION JOINTS 


® Absorbs Angular Rotation caused by 
Pipe Displacements 


® Permits Line Installation without 
Intermediate Anchors and Guides 


The sketch shows a typical use of Badger Hinged Expansion 
Joints ...not merely a hypothetical case but one of many 
instances where Hinged Joints serve as outlined above. 

The problem was to run a steam line along two sides of 
a waterfront pier. However, since the pier structure was not 
strong enough to permit proper anchoring of the elbow in 
the pipe line, the standard type of joint could not be used. 
With these Badger Hinged Joints, it was possible to absorb 
the large amounts of thermal expansion in the pipe line 
without the need for an intermediate anchor. 

Hinged Joints must always be used in groups of two or 
more. Three such joints give a maximum of flexibility while 
reducing to a minimum the thrust on the end anchors. 

The Hinged Joint is but one of several special Badger 
Expansion Joints designed for unusual conditions. Why not 
outline your proposed pipe line installations to our engi- 
neering department? We can serve you whether special or 


Typifying 
Joint Engineering 
at its Best 


conventional type expansion joints are needed. And back 
of our service is some sixty years of experience. 


Badger Expansion Joints come in a variety of types and a wide range of 
sizes: Directed Flexing, Self-Equalizing for lenger traverses and higher 
pressure; Non-Equalizing, for shorter traverse and when pressures are 
low; Tandem Joints for combination axial and lateral movements; Clevis 
or Hinged Joints for angular rotation. 

Corrugated Flexible Conneciors; Flexible Pipe Line Seals for watertight 
connection between pipe and flood walls. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET - CAMBRIDGE 41, MASS. 


For more data on advertised products, use Readers’ Service Cards, last page 











Need GASKETS) 


for HEAT EXCHANGERS? 























Call CHICAGO-WILCOX 
for PROMPT DELIVERY 


Here is a dependable source for 
gaskets for heat exchangers. These 
gaskets can be made in any size 
or shape as needed—cut from solid 
metal, sheet-pac king; also double 
jacket type 

Send specifications, bive prints or tem- 
plates, for quotation and prompt-deliv- 
ery schedule for normal stocking orders. 


| engmecr 





CHICAGO-WILCOX MFG. CO. 


7703 Avalon Avenue, Chicago 19, Ill 
Phone SAginew 1-1900 


See Page 235 in Refinery Catalog 








RESCUE 


Your Boilers from 
the Ravages of Scale 


and Corrosion 


WITH 


SAND-BANUM 


Pure Colloidal Concentrate 


USE OUNCES ONLY 
ONCE A WEEK 
for More Power 
Less Fuel 
Fewer Shut-downs 
Longer Equipment Life 


Stocked by 
Leading Supply Houses 


American SAND seats Co; 











| Supplierse.. eee 


talled to acili 
le ad 


new 


The facility was iv 
of tetraethy 
wthscr rs 


eration 
tate tank truck delivery 
to Senaeil Petroleum ¢ 


Ferndale refinery 


Lukens Names Controller 


Albert M. Norman, assistant contr: 
ler of Lukens Steel Company, has been 
named controller by the board ol 
tor He also will become a member of 
Lukens mat ymmiuttee, the 
ll-man poiucy group through which th 
‘ mpany’ 


ordinated 


Insul-Mastic Adds Outlet 


Waugh-Morrison Company, Kingsport, 
Fenn. has been appointed a licensed rep 
resentative of Insul-Mastic Corporation of 
America m the eastern 
western Virginia, North 
They will sell and apply the heavy asphal 
ti prot coatings mace by Insul 


Mastic 


] 
direc 
agement ‘ 


over-all operations are co 


Tennessee and 
Carolina district 


ective 


De Laval Promotes Two 
Harry Engvall, 
the Turbine 

De Laval Stear 


formerly chief engineer 
department of 
Turbine Company, Tren 
ton, N. J., has hoon promoted to executive 
Hlis former duties have 

lohn S. Haverstick, formerly 
resea4re h ecriwinect | ! gyvall has bee 1 


e 1924 


and Gear 


assumed by 
chiet 


with De Laval sin 


Ansul Adds Two Dealers 


Teodoro Hart, of Lima, Peru, and 
_ of LaPaz, Bolivia, have been 
Ansul Chemical Con 

guishing equip 
panies will aim at the pe 
market m their countries 


{ tsa 
Coper, Ltda 
apy» ited dealers im 
pany dry chemical fire exting 
ment Both con 
troleum mdustry 


Cochrane Opens in New York 


\ New York district sales office 
heen opened by Cochrane Corporation 
61 Madison Avenue loseph R. Denton 
who has associated with Worthington 
Corporation for the past 14 
been app inted manager of the 


bn cn 
years, has 
new oltfice 


Nelson Promotes Saville 


A. Saville, who has served in 
office of Nelson Ele 

npany for the 
m man 


Charles 
thre lulsa home 
tre Manufacturing C or 
past year, has become promoti 


int 


Girdler Moves Tulsa Office 


J. L. Parker, 
The Girdler Company's Gas Pro 
divisi has moved his office to 301 


right Building, Tulsa 


Southwestern representa 


Du Pont’s Miller Dies 


| Miller, advisor t the Petro 
Chemicals division of | | du 

ont de Nemours and Company, Inc., 
died November 17 in Doctor's Hospital, 
New York. He joined Du Pont in 1946 
after more t nm i rte fa century 
\ ‘ y at Du Pont 

les director for petroleum additives 
sales «director for the 
division. He re 


be CaAatiie 
] 


he lates 
Petroleum Chemicals 


ed active direction of sales tor the 


because of is health 


advisory 


| 
! ist year 


ontinued m an capacity 


Hen 


PETROLEUM 
TESTING 


EQUIPMENT 
used by... 


he en | 


URTIN & CO. 


LABORATOR/ APPARATUS & CHEMICALS 


weouston Sev CNLEaus 
oie min cH an ¥ 


somrstic 
trpoat 


Litebt hd ot Teeta 





POSITIVE 
CORROSION 
PROTECTION 


Capital investment losses of costly 
equipment can now be controlled by 
the newly perfected Lambco Chemi- 
cal Proof Enamel. 

This new and amazing coating re- 
sists the destructive effects of nitric 
acid, picric acid, hydrochloric acid, 
brines, alkalies, refinery crudes, de 
tergents and even a 50% solution of 
sulphuric acid. 


Brushes or Sprays . Lambco 
Chemical Proof Enamel can be 
brushed or sprayed. Dries dust-free 
in 30 minutes and can be re-coated 
in 4 to 6 hours. Lambco Chemical 
Proof Enamel is easily applied on 
new of previously coated surfaces. 

A Lambert Corrosion Engineer is 
as close as your telephone . . . just 
call our nearest office collect. 


LAMBCO 
CHEMICAL PROOF ENAMEL 


A Product of 
LAMBERT CORPORATION 
HOUSTON 
® Fort Worth @ Tulsa 

© Oklahoma City 


Avastin @ Dallas 


Harlingen 


REFINER 


fOLEUM 














FOR SALE 


SPECIAL QUANTITY PRICES REFINER 


In Truckload and 
Carload Quantities 


77,500 feet 
853" O.D. 28.55 Ibs. per ft 


16,000 feet 
1234” O.D. 49.56 Ibs. per ft 


Machine cleaned — Beveled ends 
20 foot random lengths 


Complete inventories of new and used 
Steel Pipe in all diameters from 
12” through 30”. oe 


WRITE ~ WIRE ~ PHONE Towers & Columns 
SONKEN-CALAMBA CORPORATION 8’ x 28" 2—7' x 57’ (400#) 


2nd and Riverview (X-190) 7'-6" x 56 7’ x 42’ 
Kansas City 18, Kansas 7-4" x 70’ 6’ x 63’ 47° (250#) 


ATwater 2'-6" x 60’ 6’ x 58° Chr. clad 
aer 9305 2° x 45’ (250# ) 2’ x 75’ ‘x 60° (560#) 

















FOR SALE 














Heat Exchangers 

91195 a 5 36 
ScHikt E..GL.EER with substantial pro« e 1125 as ft. (850 # ) od 360 ~~ ft. = 
ess experience in petroleum and chemicals for 5—1660 sq. ft., Adm. 1—302 sq. ft., Cu-Ni, unused 
Chicago based contracto Furnish qualifica nc 
tions "enmertones aie saaiieniiite. one to 1—1000 sq. ft. 4— 260 sq. ft. 
Bes 866-8. c/o Fetmtoum ceemer, Seusten 1—600 sq. ft., Adm, 1—245 sq. ft., Adm. (unused) 


— 5—424 sq. ft., Adm. 5—Karbate 188,177 sq. ft., unused 


HELP WANTED 








Liquidation 7000 Surreil Refinery 


Levelland, Texas 


MECHANICAL Consisting of Towers, Heat Exchangers, Tanks, Vessels, Pumps, Com- 


pressors. Ethyl Lead Plant, Complete Truck Loading Rack with Pumps, 


ENGINEER Meters, ete. 


WIRE, PHONE, WRITE FOR COMPLETE DETAILS 








Can You Qualify 


7 BRILL EQUIPMENT COMPANY 
For This 2 410) SAM JACIMTO STREET, HOUSTON 4, TEXAS 


(by New Teiephone: LOcust 1351 
Exceptional Opening? or phone us for complete infermotion Send us your surplus equipment trots 





Plate Division, Houston, have been pur 
chased by Selas Corporation of America 
years experience - - In buying the land, luildings and most of 
the plant equipment of the Houston firm 
Selas announced that the new location 


= would serve its export market in the Latur 
ALL SIZES TO FIT YOUR SAGES & VALVES ok in 


ERNST WATER COLUMN & GAGE CO. — 
Send for Catalog, LIVINGSTON, WN. J. 








merican rehning areas 
Phe new unit nm the Selas expansion pro 
gram will be known as Selas Constructor 


Inc., and will be under the direct manage 


Two Draw Appointments in ent of i. T. Clave. It 
Allied Chemical Division 


Solvay Process division of Allied Chen 


ical & Dye Corporation has named Willian 
lk. Dugan, Ir., semor assistant plant man 
aver of the chlorine-caustic soda chlori Since 1915 


nated methane operations at its Mounds- fael fa aaa 3 


i! »| nond ¢ iat 

ville, W Va, plant. Ravi vl ¢ iNter Sane ANOiCEemant 

succeeds Dugan as assistant chief engineer Pleced by Aly 

os Solvay Process division. Baxter was 
merly principal engineer 











We have completed over 2600 exclusive 
GUNITE contracts including — LININGS 
De Laval Adds Outlet ENCASING — INSULATING -- REPAIRING 
De Laval Steam Turbine Con pany has NEW CONSTRUCTION 
ippointed De La Torre & Romaguera Send for specifications and bulletins 
l.tda. a ts exclusive representative in the No obligation 
Area. TI mpany will See our catalog in Sweets 





handl ival ce tug: mp team 
Box No. 507, Room 1201 urhines, IMO pumps and other products GUNITE CONCRETE & CONST. CO. 
230 West 41 St., New York 36, N.Y manuf red } t nton on 130! WOODSWETHER RO, KANSAS CITY 5 MO 
St., ’ ' 2016 W. WALNUT, CHICAGO 12. IL 


Selas Buys Houston Firm ‘ 2036 ADDISON, HOUSTON 725, TEXAS 


Louis—Minneapolis—Denver—New Orleans 
The physical assets of Southwest St 


FINE] For more data on advertised products, use Readers’ Service Cards, last page 











OPENING NEW 
HORIZONS IN 
ACCURACY! 


Now tank farms and refineries can maintain at least 100% greater 
accuracy with the new Gilbarco Electronic Tank Gauge. No other tank 
gauge today offers all these advantages for liquid measurement: 


* Accurate to 1/16 of an inch. * Can be used in any type of low 


* Exterior Installation and main- pressure tank 


tenance ithout taking tank t of . ; 
a a * Can be supplied with automatic 
service. . , . 

switches and an instrument to indi- 


* Not affected by variations in cate the average temperature of the 
specific gravity or viscosity. product. 


* Remote reading equipment available for accurately 
transmitting temperature and liquid level data. 





A truly Electronic Tank 
Gauge — actually measures 
electronically, not with a 
float! 




















For assured accuracy... get all the facts on the 
new Gilbarco Electronic Tank Gauge today! 





GILBERT & BARKER MANUFACTURING CO, 
West Springfield, Mass 


Please send us complete information on 
the Gilbarco Electronic Tank Gauge 
NAME 


COMPANY 
West Springfield, Mass. 


ADDRESS Toronto, Canada 


PerroLEUM REFINER—Vol. 33, No 


For more data on advertised products, use Readers’ Service Cords, last page 











Solve heated line problems 


economically with this unique . . . 


Heat Transfer Compound 





Ihermon is the tradename ot a new heat transter com 
pound which has been developed as a primary component ot eneue 
a low cost system of maintaining constant temperatures in 
process lines and equipment, Designed for use where jacket 
ing is presently required, this system is based on the principle 
of maximum surface contact in heat transfer by conduction 

rhe new heat transfer compound is now being made avail 
able to the refining, natural gasoline and petrochemical in 
dustries by Thermon Manufacturing ~ompany 

In practice, the heat transfer compound, Thermon, is used 








to provide surface contact area as 1s 
shown in the cutaway view of the valve 
at right. When applying a “Thermon 
ized” system, a standard item of equip TEMP. © 
ment is selected for the service con a 
ditions. Drawings are reviewed to T T T 
determine the size, length and placement 
of the tubing, This tubing is then placed JACKETED VALVE 
on the equipment and the compound is | iu 
applied over the coils and carried under 
controlled heating until it sets into a 
tough, hard, corrosion resistant jacket 
which is bonded both to the coils and 
to the equipment. The end result is a 
piece of equipment which has thermal 1 
conductivity characteristics similar t 
that of jac k tims yet 1S lower in cost THERMONIZED VALVE 
Ihe chart at lower right shows the 
thermal conductivity characteristics of STEAM PRESSURE 
the three normal methods of tempera 

150 PSIG 

a ee’ 


ture control, as applied to a valve 


\ few of the many features of this | || ROOM TEMPERATURE 
new system of ‘He it Jacketing at 28°C 


@ Excellent heat transfer 
@ Long service ] 
@ Good mecha 


sistat 






























































STEAM TRACED VALVE 


Circle El on Postcard 





= , a nee 


| 


5 10 15 20 2 30 35 £40 


eae ee 





























Thermodynamic Steam Trap 


TIME IN MINUTES 
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For “long-run” use, the Standardaire 

Biower has proved its ability to move 

more gas with less wear and less 
where maintenance and power costs 

than other blowers of equal 


endurance — weight and size. 


‘ You'll find the Standardaire Blower 
zs offers you a wider range of pressures 
with os of internal losses. 
This dependability of operation 
a is qubbovell by prae Pradh age proved 
principle of compressing gas on a 
must... modified adiabatic cycle. The high 
pressure gases are confined to the 
discharge end of the blower, 
because of the continuous sealing 
throughout the entire length 
of the Standardaire’s accurately 
machined rotors. 


Write today for the new bulletin 
on Standardaire Blowers. 


BLOWER-STOKER Division 


READ STANDARD iiss 


ee 
Read Standard also manufactures a 
complete line of «hemical mixers 
for laborato*; sxd industrial use. 
Yov «formation write, 
Read Siancdurd Corp., York, Pa. 


For more date on advertised products, use Readers’ Service Cards, last page 


chemical industries. Operating on an et 
‘ | , 


tirely new principle (the kinetic energ 
f the steam closes the valve), this new 
am trap doc not imecorporate sucl 
mechanisms as floats, b ckets, bellows 
ete. The only moving part ts the valve 
hie id, a solid heat treated stainless steel 
lise Simplicity ot construction of this 
new steam trap 1s a turther aid to low 
thnaintenance Invent t pr blems are 
lso helped in that the same head and 
seat are used for pressure p to 600 psi 
| temperatures up to 950 l Also the 
trap is designed to work just as effi 
ciently at 1 psi as at €00 psi and is not 
effected by pressure variations 
Some of the operating characteristics 
of the thermodynamic trap are 
Closes tight on no loae 
Operates against back pressure uj 
to 50 percent of its inlet pressure 
Can vent large volun f both ai 
and air steam mixtures 
@® High starting load capacity 
This new steam trap is designed and 
constructed of materials to withstand 
super heat, water hammer, vibration and 
corrosive condensate. It is available with 
screwed, socket well, or flanged connec 
tions. For additional information on this 
new thermodynamic team trap, simply 


Circle E2 on Postcard 


‘oe 


Temperature Transmitter 


I hie Foxboro Company has released 


mntormation concerning a new mstrument 
lor measuringg process ter perature s and 
pneumatically transmitting the mforma 
1 te a central recording or controlling 
This instrument (Model IZA 
rature tran t Ss a non-indi 
leviee t tin for Valance” type 
a cahbrated accu acy ot 0.9 percent 
temperature an and can com 
ambient temperature and 

re variations 
50 F. to 400 F. are 
ilhized between the 
1000 | \ block 
nent provides rigid 
nt any verti 





“THE ASYNOPSIS OF AD #7: Tube Sheet drilling procedures at Western Supply 
Company assure the highest possible accuracy in readying the tube holes for 

BRAND the operation described below. The infinitesimal drilling tolerances allowed by 
the Standards of the Tubular Exchanger Manufacturers Association (TEMA) are 

OF closely observed. Each hole is fixed with a dead center, individually drilled, 
then reamed to exact specification. All tube holes drilled at Western are 


PROGRESS” 


By Heat Cachanyer ‘ Afuc caalish 
Ne: SOAP 


sheet joint. 


serrated to further avoid any possibility of leaks in the finished tube-to-tube 


eighth in a new series of advertisements 


CONTROLLED Torque 


... FOR WESTERN’ 


HEAT 
EXCHANGERS 


WESTERN Gi NN Vapor /Fluid-Tight Tube 


to Tube-Sheels Joints With This Fool- 
Proof Tube Expanding Procedure. 


A ticklish job in the co on of any heat 
exchanger is the expansion of the Bed 
sheet to form a vapor and fluid-:ight metal to metal 
joint. The tube is expanded against the tube-hole wall 
by mechanical pressure. This pressure must be enough 
to carry the metal just past its elastic limit, establishing 
a permanent “set” between the tube and the tube sheet 
If the metal is overworked, the tube will show evidence 
of longitudinal expansion indicating an over-thinning 
of the tube wall, possibly a distortion of the tube sheet 
and an unsafe joint 

It is obvious therefore that in order to work thousands 
of tube to tube-hole fittings the heat exchanger manu 
facturer must eliminate the “human element” in tube 
expanding 

Western solves this problem by 100°7 application of 


Controlled Torque Tube Rolling. In this procedure, 
exact measurements are taken of the LD. of the tube, 


December, 1954—PetroteumM REFINER 























fof the cube, and the LD. of the cube hole 
easurements are taken to calculate the desired 
of tube wall reduction 


‘rom tables previously established by Western, the 
ectronically controlled tube expander can be set. This 
setting controls the power or torque used to drive the 
expander which determines the amount of expansion 
given to the tube. In this manner it is impossible to 
overwork the tube. The operator cannot continue to 
expand the tube without changing the original settings 
on his dial 


Positive and uniform cube to cube-sheet joints 
one more reason why you get better performance with 


WESTERN HEAT EXCHANGERS 


WESTERN 


HEAT EXCHANGERS 


~* 


N SUPPLY CO. 


P. O. BOX 1888 ® TULSA, OKLAHOMA 


For more data on advertised products, use Readers’ Service Cards, last page 351 

















n to the measured temperature, The 
esulting back pressure in the nozzle 
circuit, amplified through a relay and 

nverted to a force through a bellows, 










ckly balances out the initial force and 

titutes the 3-15 psi output trans 
mitted by tubing to the receiving instru 
ment 







Circle E3 on Postcard 





Autor stion Controls 


A new ystem of explosion proot con- 
lulets is lesng introduced by Crouse 
Hinds Comoany. Consisting of a light 
source transmitter and a photoelectric 
tube receiver, 1: enables automation tech 
niques to be employed at hazardous in 
dustrial or transportation areas. It can 
be used to activate or turn off lights auto 
natically, start or stop motors, total as 
embly line output, or control a number 
f other electrical or electronic devices 


ameenel 

a Light is provided by type EPL 243 con 
dulet; light detection by type EPA 342 

a H H H = condulet. Whenever the appearance or 

Centrifugal castings are superior cast Te ee ae ee ee 

ings. The metal is sounder, finer- a the aepenayer s fea eons Bye 

a Tretlav opens or Closes le eee Ce cit 

So i ohnaan 


grained, more uniform. It is free of gas = «wit. For more information 
Circle E4 on Postcard 






























pockets, blow holes and other defects 

often difficult to keep out of static cast- 
ings. Tensile strength is close to that of rolled or hot-forged alloy 
steel. Dimensions are accurate, usually requiring less machining 
and finishing and thus speeding production. 


If you require extra qualities in your high alloy pipe, investigate 
DURASPUN Centrifugally Cast Pipe. We can produ.e it in OD 
ranging from 2." to 24” and in lengths up to 15° accerding 
to diameter. Our experience in the field of centrifugal high alloy 
castings dates back to 1931. Our experience in the field of static 
high alloy casting goes back to 1922. We can give you good service. 





New Motor 


% q i s The Small Integral Motor department 
at ! 4 General Electric Company announce P 
the introduction of a new line of expl 
THE . COMPAN s1on-proot Pri-Clad “55” motors. Avail 
if Te | 1°! ‘ 2 East 4\st Street, New York 17,N Y able in ratings trom ne t hive horse 
' , Mich * power, the new addition to G.F.’s line 
’ NEMA rerated motors 1s especially 
lesigned tor sate ap] lications in class 
d itn spheres contamiunes flammable 





, . » ) } 22 1? 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


- COPPER 


4 eT 














ym MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND 


How Surface Films Affect 
Condenser Tube Corrosion Rate 


The nature and distribution of sur- 
face films formed on condenser and 
heat exchanger tube surfaces has a tre- 
mendous influence on the rate of cor- 
rosion. These films may be formed in 
two ways: (a) by deposit of water 
borne materials which may either pro 
tect the metal or accelerate corrosion; 
(b) as the result of a chemical reaction 
which forms a corrosion film. These 
films may or may not protect the metal. 


The films which form on metals may 
vary in thickness, color, chemical com 
position, smoothness, physical proper- 
ties and permeability to water. 


Protective Films 


Some of these films measure about 
1/ 10,000,000 of an inch in thickness but 
protection 


may give considerable 


against corrosion 

During their early stages of forma- 
tion, these films may be sensitive to 
injury from abrasion, impingement or 
changing water conditions. This initial 
sensitivity explains the rapid attack 
sometimes evident in newly installed 
tubes. Tubes that are given a chance to 
develop a uniform, adherent film are 
frequently able to resist progressively 
more severe corrosive conditions with- 


out serious effect 


The various condenser tube alloys 
available show great differences in their 
ability to rebuild their protective film 
and in the speed with which they do so. 
Rapid healing of broken films is an out- 
standing characteristic of Bridgeport 
Arsenical Aluminum Brass, Duronze 
IV (arsenical aluminum bronze) and 
70-30 Cupro Nickel. This is a direct 
result of the low rate of solubility of 
the alloy and/or its film. This film 
strength explains why these alloys 
withstand impingement corrosion so 
successfully. However, if the water con 
tains corrosive agents which destroy 
the film, the corrosion resisting proper 
ties of the metal are greatly reduced 
The difference in ability to rebuild a 
protective film should be considered by 
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operators getting unsatisfactory service 
life from tube alloys. This is influenced 
by the type of tube, water velocity, 
composition of the water, etc. 


Nonprotective Films 

Those surface films which are non- 
protective usually are insoluble in the 
corroding medium, and have the follow 
ing characteristics: 1) They are per 
meable to water (they permit the 
passage of fluid through them). 2) They 
are sufficiently dense to impede the flow 
of fresh corrosive solution to the metal 
surface and the movement of corrosion 
products away from the metal surface. 
3) They are nonuniform or discontinu 
ous, thus permitting the corrosive solu- 
tion to come in contact with metal in 
certain areas while partially screening 
the metal in others. 

This may lead to the following phe- 
under the thicker por- 


nomena: 1) Corrosion 


IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


the screened areas often accelerates the 
formation of deeper pits or enlarged 
areas of corrosion. 

The properties of these nonprotective 
films or deposits aid in the formation 
of the corrosion cell (metal ion and 
oxygen) types of corrosion. The corro- 
sion cell begins to operate when the 
corroding substance is present in dif- 
ferent concentrations at adjacent areas 
on the metal surface (see diagram). 

The localizing of the corrosion is due 
to the fact that differences in electrical 
potential exist between the various parts 
of the metal surface where localized 
corrosion is taking place. The corrosion 
is largely electrolytic 

There are available a number of 
mechanical and chemical means of 
dislodging or dissolving some of the 
corrosion products or deposits from 
condenser tubes. Some of the undesir- 
able types of film should be removed 
from tubes at suitable periodic intervals 
before corrosion is initiated. 


Bridgeport Technical Service 


Bridgeport’s Technical Service and 
Corrosion Laboratories have spent 
many years studying condenser and 
heat exchanger tube corrosion. Their 
knowledge and experience are available 
to help you solve your corrosion prob- 
lems and to select the best alloy for 
your operating conditions. Your nearest 
Bridgeport Sales Office will be happy to 
put this service to work for you, Call it 
for more information and for your copy 
of Bridgeport’s informative Condenset 


and Heat Exchanger Tube Handbook. 
(1811) 





may be increased in cer 
tain screened areas by 


WATER SOLUTION  ntncillelnca ll 





the formation of corro- 
sion cells. 2) The metal 
tions of partially perme- 
able film may become 
pitted (anodic area) or 
locally corroded. 3) The 
exposed metal or those 
areas covered with thin 
ner films are only 
slightly corroded (cath- 
odic area). 4) The con- 





PIT (ANODE) y 
CONTAINING SOME 
CORROSION PRODUCTS 


ANODIC REACTION 
M we M +++2e 
Mt + 


VISIBLE 
CORROSION PRODUCT 


THIN FILM (CATHODE) 


CATHODIC REACTION 
14 O, +H,O + 2e>2 OH- 


2 OH~ > M (OH), 








tinued accumulation of 
corrosion products in 


How localized pitting occurs under corrosion product 
or deposit by electrolytic reactions. 


For more data on advertised products, use Readers’ Service Cards, last page 





The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S.A. 


NEW YORK BOSTON. BALTIMORE PHILADELPHIA. PITTSBURGH. DETROIT. CINCINNATI 
ATLANTA. CHICAGO, ST. LOUIS, HOUSTON, DENVER, LOS ANGELES, SAN FRANCISCO 
SEATTLE 


The Patterson Foundry and Machine Company, (Canada) Limited 
Terento, Canada 


. 


For more data on advertised products, use Readers’ Service Cards, last page 
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mbustible dusts 

hes motor has heavier frame and 
end shield castings, and a special, ma 
chined-fit conduit box secured to the 
frame with four bolts. The cooling fat 
is made of a special plastic so that there 

ll be no danger of the fan striking a 
spark. The motors can be used in the fol 
lowing classes covered by the National 
klectrical Code Class | Group Ll); Class 
Il, Groups , I, and G 

This item supotemente General Electric 

Company data on pages 444-445 of the 

Refinery Catalog, 2}st Edition. 
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Precision Relief Valves 


\ new type precision relief valve has 
been developed and is now being made 
ivailable to the refining, natural gasoline 
and Lagat hemical industries for apph 
cations where no leakage can be tolerated 
after the valve relieves and reseats. This 
new valve incorporates a unique seating 
principle using a “soft seat” made of 
Teflon. The shape of the seating disc¢ 
forces the line pressure to work for the 
valve rather than against it. This prin 
ciple gives the valve the ability to seal 
itself absolutely after relieving, and al 
lows it to releve rt be check popped 
many times without the expense of loss 
f time required to relap a metal to metal! 

ntact Seat 

(ive uutstanding maintenance feat 
tf this new valve is its simple construc 
tion which allows the inexpensive seat t 


he 1 an quickly should it become 


ucts of Ander 
mpany, are avail 
ith inlet sizes up to l inch and wit! 
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ACIDS? 


rT} 


Check over the list of analyses shown here. 
Then, before you decide on new piping or 
tubing, get in touch with our engineers. They'll 
make certain you get the analysis that will in- 
sure the utmost in efficiency and economy. 
Write to National Tube Division, United States 
Steel Corporation, 525 Wiliam Penn Place, 
Pittsburgh 30, Pennsylvania. 


MERE ARE OUR 25 DIFFERENT STEEL TUBE ANALYSES: 
Carbon 8 Cr, 1 Mo 
Carbon, 4 Me 9 Cr, 1 Me 
Y Cr, 4 Me 12 Cr 
1 Cr, 4 Me 12 Cr, Al 
1% Cr, 4 Me 17 Cr 
2Cr, 4 Me 18-8 
2% Cr, 1 Me 18-8 Ti 
2% Cr, 4 Me, % $i 18-8 Cb 
3Cr, 1 Me 18-8 Me 
5 Cr, 4 Mo 25-20 
5 Cr, Mo, 1% $i 3% Ni 
7 Cr, 4 Me SNi 
8Cr, 4 Me 


aa 
he 
| 
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CORROSIVES? 


PRESSURES? 


TEMPERATURES? OXIDATION? 


National Tube has the answer 





@ Over the past 60 years, National 
Tube has made a thorough study of 
refinery tubing problems. The result 
of this study is an extensive collec- 
tion of case histories covering virtu- 
ally every tubing problem in the 
book. We call this collection our “ex- 
perience file.’ With it, we are able to 
solve your refinery tubing problems 

Using this 60-year “experience 
file’ as a basis, National Tube has 
developed 25 different steel tube 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
(Tubing Specialties) 


analyses, each for the purpose of 
combatting specific refinery condi- 
tions such as exposure, pressure, 
temperature, oxidation, etc. Every 
one of these analyses has been tested 
and retested in refinery service, so 
that we know exactly what can be ex- 
pected of each one. Other chemical 
compositions are also available in 
tubular products, and a wide variety 
of high temperature problems are 
presently under study. 


es 


COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 





S$ TAT. €.5 
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UNIQUE 


No. 2183859 
VERSATILE 


~ has mixed 


from clay slig 


cillin. 


HIGH CAPAC 
— installation 
of 400 GPM a 
ities of 75,000 


PRESSURES 
—to 400 psi 
pressures pos 


FOR 
CONTINUOUS 
MIXING... 


FLOMIX 


Use Nettco Flomix to combine liquids, 
gases and liquids, and liquids and 
solids as they flow through a pipe 
line. Flomix gives you these important 
advantages: @ fast, uninterrupted 
processing, @ increased uniformity of 
product, © simplified piping layouts, 
© complete elimination of intermediate 
storage tanks and mixing vessels, and 
© reduced maintenance. 


Nettco Agitation Engineers are ready 
to discuss the application of Nettco 
Flomix to your continuous processing 
problems: for mixing, blending, react- 
ing, washing, contacting, bleaching, 
absorbing, chlorinating, clarifying. 

Send for Bulletin No. 531 describ- 
ing Nettco Flomix to New England 
Tank & Tower Co., 81 Tileston Street, 
Everett 49, Massachusetts. 


For more data on advertised products, use Readers’ Service Cards, last page 
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set pressures up to 6000 psi for gas trim 
and 15,000 psi for hydraulic trim 

Complete information is available on 
these new valves now. Just 


Circle E6 on Postcard 


Temperature Controller 


Fenwal, Inc. has developed a highly 
accurate and stable temperature indica 
ing controller which uses a thermistor as 
the sensing element, It is believed to be 
the first commercially available con 
troller of this type 

The new Series 560 is designed to op 
erate in the range of 0 F. to 600 F. and 
will be manufactured both as an indus 
trial and as a portable laboratory model 
The industrial model can be either flush 
or surface mounted. The thermistor’s ex 
tremely sensitive response to tempera 
ture changes plus its excellent stability 
combine to make a controller whose ac- 
curacy, stability and ease of maintenance 
are unusual for a precision instrument 

Special advantages claimed for this 
new instrument are 

High accuracy 

Ruggedness and stability 

Versatility of control 

Ease of calibration and maintenance 

‘or additional data on this controller, 
simply 


Circle E7 on Postcard 


Liquid Neoprene Coating 


Palladium Mastic Corporation of 
America has announced a new self-curing 
liquid neoprene coating which provides 
protection against corrosion. The coat 
ing 1s available in black or gray and may 
be applied by brush as well as spray 

The c mipany recommends it for the 
protection of new or old equipment and 
structures (whether they are made ot 
me tal, wood or concrete) against splas! 
fume or spillage of non-oxidizing inor 
wanic acids, alkalies, inorganic salts ai 

ost polar solvents 

The rubbery texture and high thich 

per coat provide extended service 
and make the coating ideal for appli 
where frequent repainting has 
been a costly maintenance 





The Pay Off! 


Strange things frequently happen inside industrial stacks! Buell 
specialists can tell you, for they've spent the past twenty years 


finding out! 


That's why so many of America’s Leading Corporations depend 
on Buell knowledge and cxperience for the recovery of valuable 
industrial dusts. They know, for example, that Buell maintains 
a modern laboratory devoted to the analysis of industrial dust. 
They know that Buell provides three separate systems of indus- 
trial dust recovery. They know that the Buell Cyclone combines 
simple design with high efficiency ...low maintenance. They 
know that the famous Buell Spiralectrode is setting dust collec- 
tion efficiency records in the Buell ‘SF’ Electric Precipitator. 
Why take risks? Let Buell Engineers help resolve your dust col- 
lection problems. They can forecast results in advance... before 
you spend a single penny! 

Get the complete facts about al/ three Buell Systems of Indus- 
trial Dust Recovery. Write for your free copy of “The Collection 


and Recovery of Industrial Dusts”. Dept. 21-L, 70 Pine Street, 
New York 5, New York. 


MECHANICAL 


20 Years of Engineered Efficiency in 
| ‘rc HUST RECOVERY SYSTEMS 


De: emb. A 1954 Peri . REFINER For more data on advertised products, use Readers’ Service Cards, last page 357 





Three Groat, Pips Threaders 


Fast, Easy, Trouble-Free 


RICEID 65R 


Threads 1” to 2” pipe with 1 set of dies 
—and it won’t jam. Sets to pipe size 

in 10 seconds! Workholder sets to size 
instantly. 65R’s great popularity has 
been earned on thousands of tough jobs. 


—_— =e — i 


RickckID 4P 


For 244” to 4” pipe—4 sets of 5 dies. 
Loop handles make it easy to carry, 
put on pipe. Workholder sets easily to 
size before putting on pipe. Easy 
upkeep, oilless bronze bearings. 


RIG&ID OOR ,.. 


Drop-head dies, 4%" to 1", snap 

into drive ring, can’t fall out. Dies e é 
v 

reverse for close-to-wall threads— no 


special dies needed. Other sets in 


any combination of sizes from 


For perfect threads with most speed and ease, 


ask your Supply House for & 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 





i 
——_ 


Ee 


Work-Saver Pipe Tr ois 


ee 








For more data on advertised products, use Readers’ Service Cards, last page 


New Equipment... 


problem. It 1s also effective where chip 
ping and abrasion due to rough handling 
make the use of ordinary paints impras 
tical 
Complete information on this ue 
coating can be secured promptly. Sim 
ply 
Circle E8 on Postcard 


Pipe Machine Chuck 


Keaver Pipe Tools, Inc., is now manu 
facturing a wrenchiless power grip-type 
pipe machine chuck. Available in sizes 4 
mech to Z-inch, wt can ln ized” by at 
easily operated hand wheel and ts tight 
ened by machine power. Koller grip jaws 


tighten themselves according to the need 


hen power ts turned on, and remain 
tight and secure throughout the entire 
operation Ihe new chuck ts claimed t 
be free running with no drag. Slight fin 
ger-tip pressure ts all that 1s needed t« 
size the chuck. Forward or reverse ts a 
complished with equal ease, speed and 
gripping power. Beaver reports that the 
roller grip jaws are easily inserted with 
out dismantling the chuck and that re 
placement parts, i needed, are quickl) 
and easily installed 

This item supplements Beaver Pipe Tools, 

Inc., data on pages 170 and 171 of the Re 

finery Catalog, 21st Edition. 


Circe EY on Postcard 


Glassed Tanks 


Ihe Pfaudler Company is now pro 
ucing a line of glassed steel tanks whicl 
uleally suited te l plant appli 
ations as well as ll scal producti 
nit 
Called Utilitank 
sicned to meet the ne | or an mex 
pensive storage tank for neutral prod 
ucts where non-contamination, ease of 
cleanmg, and non-adhesion are of para 
mount importance. These tanks were « 
siuned prnuarily for low cost. They have 
no frills, fancy or complicated acces 
sories, and use only a thin coating 
glass formulated simply for a poo 
coverage, good bonding operties an 
a bare minimum of corrosion resistance 
Lhey are not designed tor handling se 


verely corrosive acids. The net result « 


ot 


these econonnes m desien is that. the 

Utilitank makes glass« 

capacity available at less than $1 per 
illon, in the 1000 gallon size and as low 

is $.50 per gallon in larger sizes 

| Complete specihcations and a list oO 
chemicals suitable tor storage in thes 


d, steel storage 


} 
| 
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HEAT EXCHANGERS 


...a Wide variety in any quantity! 


LU_JCIC_It_j f_J 
, E Kellogg builds tubular heat exchange equipment in any 


hf : quantity for many purposes. Literally tens of thousands of 














exchangers, boilers, coolers, condensers and reflux sections— THIN: WALL 
to mention a few classifications — have come from Kellogg MAST 
shops. In hundreds of refineries and chemical plants today dere 
many of them are still in service ...new ones are installed 




















every day. 


Quantities have run the numerical gamut from one to a 
thousand or more in a single order. Sizes have ranged up- 
wards from six inches in diameter. Maintenance factors are 
low; deliveries are prompt. And regardless of what type of 
heat exchange equipment is required, it is more than likely 
that Kellogg has built its counterpart before. 





Precision, extensive facilities, exclusive research, rigid 
quality control, top welding performance — these are the 
factors that make the difference in Kellogg exchangers. 








Send for the new booklet, PRECISION FABRICATED HEAT 
EXCHANGERS FOR THE PROCESS INDUSTRIES. It will not only 
tell you about the varieties of equipment available from 
Kellogg but will also show you some of the reasons why you 
should consider Kellogg when process equipment is required. 








JUST OFF THE PRESSES 
THIS BOOKLET BELONGS 
IN YOUR FILES 


























FABRICATED PRODUCTS DIVISION 


THE M. W. KELLOGG COMPANY ¢ SUBSIDIARY OF PULLMAN INCORPORATED 
225 Broadway, New York 7, N. Y. 


In Canada The Canadian Kellogg Company, Limited, at Toronto and Edmonton 
in Evrope—Kellogg International Corporation, at London 





THE ANSWER TO YOUR EXCHANGER 


PROBLEM MAY BE AE FE 


tanks are available 


This item supplements The Pfaudler Com- 
pany dota on page 73! of The Refinery 
Catalog, 21st Edition 


Circle E10 on Postcard 


SPECIAL MATERIALS 


If your requirements call for special 
materials of construction, Whitlock 
can help you. Here’s just one example — an Ampco tube side exchanger. 
The 1323 sq. ft. exchanger employed Ampco channels, tube sheets and 
tubes in a 4-pass, 27’ |.D. shell. Units of this type are particularly adapted 
to process operations where highly corrosive fluids must be handled. We 
also regularly work with other anti-corrosive materials: stainless steel, 
nickel, Monel, Hastelloy, etc. 


Hot Spray Heater 


A portable heater tor the application 
of all types of sprayable coatings is an- 
nounced by Spee-llo Corporation. This 
heavy duty field unit, designed to op- 
erate in chemical plants, oil fields, re- 
fineries, shipyards, and steel mills, brings 
the advantages of heated application to 
outdoor maintenance work. Vinyls, 
enamel, cutback asphaltums and similar 
materials may be hot sprayed to pre 


SPECIAL DESIGNS Perhaps you need special design tech- duce a smoother, denser, less porous 


niques — if you do, Whitlock can help film which . free ot yo see im- 

le, this 72” diameter x 388%” long deaerating vessel was | en aa ee ee nee ae 
you. For example, this 9g 9g Model 600-C-PE, operates with the 
carefully designed against special procedure specifications to preclude standard pressure tank or pump, and its 
distortion in welding. Whitlock Engineers are thoroughly experienced in heavy duty, 2000 watt, UL approved 


designing exchangers for difficult operating conditions. | heater and explosion-proof motor will 
maintain hot material at the spray gun 


at a capacity of 15 gph. For more in 


SPECIAL PRESSURES formation 


Circle E11 on Postcard 


Perhaps you need an exchanger for elevated 
pressures like these helical coils furnished for ; 

an unusuc! process condition. The tubing — min- Electric Heater 

imum 1.D eq sals Xa’ —was coiled on a 6” bend- A new electric heater which makes 

ing diameter subsequent to welding together of copper sheathed, mineral insul 
straight tube lengths. The principal acceptance > ot 3 Co | a cab wgiticens Ne oe “1 ; 
criterion was the successful completion of a Sy pt dy wey | - ree alan 
hydrostatic test at 20,000 p.s.i.g. We are regu- 

larly manufacturing shell and tube units (for d Nelex. this heating calle is 
pressures to 3060 p.s.i.g.) and shell and coil ( designed to operate at temperatures uy 


units (for pressures in excess of 5000 p.s.i.g.). a nth ee toon | yoy ag a 
when the heater ts immersed in liquids 
For recommendations, write The : : to exclude oxygen. The units are her- 
Whitlock Manufacturing Com- metically sealed at the factory and can 
pany, 75 South Street, West Hart- be immersed in any liquid not harn 


ford 10, Conn. In Canada: Darling - = 2" t can be imbedded ir 
Brothers, Ltd., Montreal. - 





Manufacturing 


equipment in a new bull 
lished by the company 


This item supplements Nelson Electric Man- 
ufacturing Company data on page 63! of 
Designers and builders of bends, coils, condensers, coolers, heat The Refinery Catalog, 21st Edition 


exchangers, heaters, piping, pressure vessels, receivers, reboilers. Circle E12 on Postcard 
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ctrip 
paint 


» with a BRUSH 


ee 


Photo Courtesy of 
Hoffmann-La Roche, Ine Nutley, N. J 


C-R EVACTOR UNITS 


help improve your health 


This ilhustration shows two 4-stage EVAC- 

POR units in the plant of a leading manufac- 

turer of vitamins and other pharmaceuticals. 

The same plant uses numerous other C-R 

EVACTOR units of different types—as do 

the majority of manufacturers in this impor- 

tant field—for many different processes, in- 

cluding deodorizing, distilling, drying, refrig- 

; P eration, etc. They are as simple as the valves 

Take a stop watch in one hand and a brush full of that turn them on, yet maintain absolute 

Oakite Composition No. 57 in the other and see for pressures down to a small fraction of 1 m.m. 

yourself how this amazing new paint stripper goes absolute where steady, dependable vacuum is 
ti» work in seconds . . . practically lifting the paint extremely important. 


behind the brush. 
This steady, dependable vacuum is con 


See how Oakite Composition No. $7, paint stripper tributing to the improved health of our popu- 
extraordinary, clings to vertical and inverted sur- lation by helping to supply purer and more 
faces, eliminating costly waste. How easily loosened potent vitamins, antibiotics and other phar- 
paint rinses away with water pressure spray. maceutical products. 't is contributing indi- 

— ~~ rectly to the health of many operators and 
Oakite Composition No. 57 is tops for removing executives in other manufacturing industries, 
those tough alkaline resistant paints from surfaces by minimizing worry over vacuum problems. 
that just can’t be dip-stripped. Get the full story Vhis also applies to Jet Mixers, Jet Heaters, 
today by writing for Special Report B-2415 and the Jet Absorbers, Jet Scrubbers, Jet Pumps, Jet 
Paint Stripping Handbook F-7893. Both FREE. Condensers and Barometric Condensers. 
Write Oakite Products, Inc., 50B Rector Street, 
New York 6, N. Y. 

avizt® INDUSTRiag Cle, 


OAKITE _ [fil] Cuoll-Roynolds.. 


ct 
a vi 








. 968 
METHODS Main Office: 751 Central Avenue, Westfield, N. J 


Technical Service Representatives in Principal Cities of U.S. & Canade New York Office: 17 John St., New York 38, N. Y 
CHILL-VACTOR UNITS @ EVACTOR STEAM JETS @ CONDENSING EQUIPMENT 
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New tapered-blade design boosts efficiency, - 
increases strength of Hartzell cooling tower fans. 


available with either Hartzite plastic or new 


plastic-impregnated laminated wood blades 


Greater efficiency and increased rigidity which reduces sag to a 
minimum result from Hartzell’s new tapered-blade design. Blades 
now used on all cooling tower and heat exchanger fans in 14 to 22 
foot diameters are considerably thicker at the shank than at the tip. 
Further strength and rigidity is provided by a rib-like reinforcement 
along the leading edge of the blade. 

Two types of blades are available in the new design — Hartzite 
plastic blades as on the older designs and new plastic-impregnated 
wood blades. 

For maximum durability and length of life, Hartzite plastic 
blades should be used. Fabric-reinforced Hartzite has been proved 
in thousands of installations since 1941 as the blade material most 
resistant to corrosion, vibration and abrasion. However, the new 
plastic-impregnated wood blades show remarkable resistance to 
deterioration and their initial cost « /| be less than that of Hartzite 


blades. 

Both blades are of laminated construction. Hartzite blades are 
laminated of cured plastic sheets, and the new wood blades of 
1/16” maple or birch impregnated with a special resin and covered 
with a plastic-setting coating. The leading edge of the wood blades 
is covered with an aircraft-type neoprene boot to increase resistance 
to abrasion. 

Taper is achieved by reducing the number of laminations. A 


This cross section cut from a laminated blade fiom a 14 foot assembly tapers from 1!/,” (14 laminations) 


Hartzite plastic blade shows the heavy , A" — : 
reinforcing rib along the leading edge. at the shank to 14” (3 laminations) at the 7 


For complete details on these rugged new fans, write today 


for your free copy of Bulletin A-111A. 


HARTIZELL 
jem co. 


Please send me a copy of Bulletin 
A-111A, “Hartzell Cooling Tower and 
Heat Exchanger Fans.” 
Div. of Castle Hills Corp 


ET : = Dept. ® 
0 Ee are’ es PIQUA, OHIO 


PROPELLER-TYPE FANS + BLOWERS 


Street & Number —_.. 
ROOF VENTILATORS @ UNIT HEATERS 


City & State 


if student, check here for special information [] 





ENGINEERING OFFICES IN PRINCIPAL CITIES 
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What's New in Manufacturers Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items des:ed—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Nickel Alloy Steels 


A new 
and impact properties of quenched and 
steels in different 


36-page bulletin on the tensile 
temper d mickel alloy 
izes has been made 
International Nickel Company 

This bulletin contains over 70 mechan 
cal property charts showing the prop 
regularly expected 


ck-l allov steels im various se 


yust available by 


rties whi av be 
n the m 
tron sizes 
briefly described 
selection of yr particular applica 


General characteristics of each 


type are as an aid in the 
steels ft 
tions 

lo obtain your « py 
ful bulletin, just 


Circle E13 on Postcard 


f this highly use 


Line of Products 
The 


swivel yomnts at 


complete line ot ball-bearing 
d other products manu 
iksan 


tactured by ¢ Company are cov 


ered in a new $2-page catalog 
booklet contains in 
formation on such Chiksan products as 
loading racks, manifolding lines, al 
hose and flexible 


issued by 


the company. | he 


metal Haring ina barge 
uircraft assemblies 

In addition to providing 
and operatin data on these products, 
the pamphil t, called Catalog G-4, 
f typical industrial ap 


dimensional 


con- 
tains illustrations « 
ications tor Chiksan equipment 

Your copy of t industrial cata 
available me Simply 


Circle E14 on Postcard 


Is re 


og 1s 


Electric Equipment 


“bE lectri bqu 
lustries is a me 
available from General 


Process In 
which has 


ble 


pment tor 
bulletin 
heen mace 
tric Company 

Designated GI-D-1966A, the 
publication gives detailed information 
yn 

e G-F 

generation 

@ Power distribution and « 

@ Power utilization 

@ Instrumentatior 

@ Descriptive publications 

®t; | scl ce s! Ops and 
to the process industries 


28 page 


electric equipment for po 


onversion 


‘ . areh iscs 
applicable 
Act no to 
iluable folder 


Circle E15 on Postcard 


obtain your copy of this 


XS | 
mhiply 


Refractory Concrete 


\ me manual covering the basic 


j 


December, PETROLEUM 


formation on recommended practice tor 
mixing and placing 


made with Atlas Lumnite ce 


concret¢ 
hient 
been issued by 


\tlas 


retractory 
and 
special aggregates has 
the Lumnite division of 
Cement Company 

Sections of the 


Concret 


l niversal 


booklet, entitled “Re 
Manual,” are devoted 


properties 


tractory 
to descr rptre 
ot retractory « 
fractorv imsulating « 
tural design \ 
tables put important technical data in a 
form tor 


nm of the special 


oncrete, aggregates, re 
nerete and struc 


number of charts and 


convement easy reterence 

Refractory 
the metal, power, ceramic, 
industries 


temperatures up to 


concrete 1s widely used in 
petroleum re 
fining and other as a material 
to withstand service 
2600 I. or more, and can be easily placed 
Information contained in the previous 
Lumnite booklets, “Refractory Con 
crete” and “Structural Design of Re 
fractory and Heat-Resistant Concrete 
has been included in the new manual 
An inquiry is all it 
your copy ot 
Simply 


takes to secure 


this manal without delay 
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High Temperature Design 


A new Gala 


equipment operating 


card on the design of 
under stress at high 
periods of time 
has been published by the Tubular Prod 
Babeo k & Wile xX 
( omlpany lhis card present stre 
ture data on 11 tubing 
high temperature 


among these steels are 


temperature over long 
ucts division of The 

s rup 
used in 
Included 
carbon steel, m 
molybdenum teels 


steels 
service 
termediate chrome 
and stainless steels 

This d ita, deve lope d by stress rupture 
tests, offers an important means of evalu 
ating the metal for 
operation under stress and high te mpera 
for extended periods 
sociated with the design of this type of 
equipment should find this data 
most mtormative 

Your free 
available now, 


Circle E17 on Postcard 


characteristics of 


ture lb ngineers a 


card 


copy of this data card is 


yust 


Propeller Pump 


t-page pamphlet 
Ingersoll Rand 
bPM 
pumps, Inc 
ns of the ] 


publishes 

describes the c« Mipat y's 
1 d flow and APL axial 
orated im at are di 
rials table 
and sectional drawings showing the fea 
detailed expla 


mens , a mate 


tures of tl umps witl 


ecially designed ior a 


ry and paper mill ap 


REFINER 


plications, are now available in sizes 10 
to 20-inch with pressures to 25 psi and 
capacities to 16,000 gpm 

Xccording to the booklet, the materials 
used in the construction of these pumps 
differ with the type of application. Some 
of the pumps which were built for caustic 
circulation have been of all nickel con 
struction to withstand the highly cor 
liquids involved in this service 

For copies of this new folder, called 
Form 7280, all you have to do is 


Circle E18 on Postcard 


rosive 


Load Handling Methods 


The moving and storing of many types 
of multi-unit loads by Yale Pallet Hand 
Lift Trucks is described in a new 12 
page brochure published by The Yale & 
Fowne Manufacturing Company 

Referred to as brochure P-673B, it 
illustrates how hand trucks can increase 
efficiency in handling a variety of ma- 
terials, and features a section describing 
different pallet and designs and 
gives their speethications 

Pictures and specifications of a num 
Yale Hand Lift Trucks are 
included, as well as cutaway photographs 
both the hy 
lifting mecha 


types 


ber of also 
showing the 
draulic and 
nisms 

This bulletin provides much valuable 
information on multi-unit loading han 
dling. For your copy, simply 


Circle E19 on Postcard 


operation of 
mechanical 


Crown Couplings 
\ new 


Steam ‘Turbine 
company’s line 


Laval 
describes the 


bulletin issued by De 
Company 
of crown couplings. In- 
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Proportioning Pump 

Hills-McCanna Company 
leased a six-page bulletin 
“Hills-McCannameter’—a new type pro 
portioning pump whic. has no packing 


has just re 
lesribing the 


unique high-speed valves and pulse-free 
flow. The new bulletin, printed in color, 
tells what the Hills-McCannameter jis; 
why it was designed; what it will do and 


how it works. Just 
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If yours 
IS a 
fluid 
heating 
problem 


MAXIMUM FUEL EFFICIENCY 


1. The generic design of Iso-Flow heaters, including 
the re-radiating cone, gives excellent heat distribution 
and eliminates localized over-heating. 2. All walls are 
protected by tubes which create low refractory wall 
temperatures. 3. The refractories have high insulating 
characteristics which create minimum outside shel! 
temperatures and, hence, exceedingly low radiation. 


4. With a radiant loss of under 2% more heat is ab- 
sorbed by the fluid being heated. This results in higher 
efficiency for any type of Iso-Flow design. 5. Since 
Petro-Chem designs include a wide variety of convec 
tion sections all heaters can be engineered for opti 
mum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic consid- 
erations justify. 


More than 1200 PETROCHEM-ISOFLOW FURNACES are in operation throughout the world 
in the petroleum, chemical and allied industries... for all processes and for any duty, pressure, 


temperature and efficiency .. . 


@| 


UNLIMITED iW 


Foreign Licensees England 


SIZE 


BIRWELCO, LTD., Birminghom 6 © France ~ MEUPTEY & CIE, Paris © Germany 


and all Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


PETROCHEM-ISOFLOW FURNACES 


CAPACITY DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. + 122 East 42nd St., New York 17, N. Y. 


Representatives: Bethlehem Supply, Tulsa and Houston * Flagg, Brackett & Durgin, boston * D. D. Foster, Pittsburgh © Faville 
Levally, Chicago * Lester Oberholtz, Los Angeles * Gordon D. Hardin, Louisville © Turbex, Philadelphia (Narberth, Pa.) 


OF €. OTTO & COMP, Bochum 
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GIVES THE OIL INDUSTRY SOMETHING “EXTRA”. 


From products of simplest desi,n to the most 
intricate planning on the drawing board, fol- 
lowing through to the ultimate of years of 
service McDonald equipment shows its ability 
to take it. Built into our equipment is not only 
ruggedness but also the newest and best features 
which men in the field tell us they want and 
need. It’s toward this end that our engineers and 
production men are constantly working. 


A good example of this is Plate 864, illustrated 
above. This cover is used when loading tank cars 
with gasoline — reduces evaporation losses — 
eliminates danger of sparks permits loading 
rain or shine. Made of aluminum — permits 
easy handling by one man. Covers are equipped 
with “Peep Hole Glasses” in order that contents 
of car may be watched while loading. 


Also produced by McDonald for tank car work 
are Plates 807, 807-A and 917. As you can see, 


the difference is the 90 and 45 degree angles, 
whichever you desire, with Plate 917 featuring 
female outlet threads. All 3 of these Tank Car 
Reducer Couplings are made of bronze and come 
equipped with a composition gasket and forged 
steel spanner wrench. They are offered in sizes 
from 5 x 2 inches up to 5 x 4 inches, with Plate 
917 in sizes from 5 x 2 inches to 5 x 3 inches. 
Also illustrated is Plate 860-N, a 4” flanged, non- 
rising stem Expansion Relief Gate Valve. When 
pressure in a line builds up, the disc in the by- 
pass opens, allowing the pressure in the line 
to equalize itself with that in the tank. Valve is 
set at 20 pounds pressure but this may be set as 
desired. 

For further information on any of the above 
items or on our complete line, please write the 
A. Y. M¢€Donald Mfg. Co., Dubuque, Iowa. 


HOME OF THE SWING JOINT 
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